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COUNT DE LA VAULX BALLOON “MEDITER- 
RANEEN.” 
By Our Paris 


Tne Count de la Vaulx, speaking of his recent at- 
tempt to cross the Mediterranean in a balloon, says 
that he has been hindered by a great many unfavor- 
able circumstances, which rendered it extremely dif- 
ficult to carry out his project Naturally, it was in- 
tended to make the start during the summer, but the 
balloon and the different apparatus could not be 
finished before the first of October. Again, while the 
balloon was being filled with hydrogen, he received 
word that the Minister of the Marine had decided to 
withdraw his support as well as the personnel which 
vided in the operations. The aeronauts, however, de- 
cided to continue and to make the start in any case. 
But as the hydrogen was generated under unfavor- 
able conditions, it was not pure, and besides a con- 
siderable amount of air must have been admitted into 
the balloon. owing to a lack of competent attendance. 
When the time came for the start it was found that 
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ing, we signaled the vessel, which approached and made 
ready for the landing. The forward deck was cleared, 
leaving a large space free. During this time the 
balloon slowed up speed by means of its cone-anchors, 
and the car was mounted a short distance above the 
level of the deck. The balloon now moved along with 
the wind and the ship followed directly behind it. The 
cruiser soon gained upon us and we were then just 
forward of the deck. Our ropes were caught by the 
vessel and the car was drawn down upon the deck and 
caught by two grappling-hooks. Thus we made the 
landing at 5 o'clock in the evening (Tuesday). The 
sailors held down the car and we descended on board. 
I then opened the side of the balloon by means of its 
tearing-rope, and it sank upon the water, whence it 
was taken up by the sailors, also the floating appa- 
ratus, and in two hours’ time everything was arranged 
on board. Thus during 41 hours the ‘Méditerranéen,’ 
fixed to the surface of the sea, made its voyage like a 
simple ship, reversing the theories emitted up to the 
present as to the dangers of the sea for aerostats and 
showing that a well-equipped balloon cannot find a 


THE DE 


LA VAULX BALLOON READY FOR THE START, 11 P. M. 


PHOTOGRAPH TAKEN BY FLASH LIGHT. 


the balloon’s lifting “apacity was greatly diminished 
tor the above reasons, and thus it became necessary 
to leave behind all the apparatus that was not abso- 
lutely necessary, such as the largest deviator, the two 
serpent-floats, the cylinders for taking water-ballast, 
the acetylene buoys, and various accessories. The 
engraving shows a view of the balloon taken by flash- 
light just before starting. on Saturday evening, Octo- 
ber 12, at 11 o'clock. After launching, it made rapidly 
away from the coast, attached by its rope to the floater 
which kept the car a few feet above the sea, and 
drawing behind it the deviator, submerged below the 
surface. At the last moment, seeing that the aero- 
nauts were determined to continue, the Minister of 
the Marine consented to have the balloon followed 
by the battleship “Du Chayla.” in charge of Com- 
mandant Serpette 

“Shortly after our departure,” says the Count, “we 


were located by the ‘Du Chayla, which kept its 
projectors turned upon the balloon and did not lose 
it from view. The first night passed very well, but 
unfortunately with a contrary wind, which took us 


The whole day of Sun- 
We encountered 


continually along the coast 
day we passed in the Gulf of Lyons. 


vessels with which we exchanged signals, and let 
loose our carrier-pigeons. In the night the balloon 
came to the south of Marseilles, and here the ‘Du 


Chayla’ approached us. We asked that the projectors 
be turned, not upon the balloon, but upon the appa- 
ratus in the sea, so that the maneuvers could be well 
earried out, and we announced our intention of re- 
maining all night at six feet above the water. In fact, 
during the whole of the second night we kept at this 
short distance above the sea, moving along like the 
most stable ship, thus proving conclusively the good 
working of M. Hervé’s apparatus. On the following 
morning (Monday) we found ourselves 30 miles to 
the northwest of Cape Creux. At daybreak the ‘Du 
Chayla’ again approached us and we told the Com- 
mandant that we counted upon remaining two or 
three days longer in the balloon, if the wind would 
only send us to the south, out of the Gulf of Lyons. 
Toward 2 P. M. the wind continued to push us to the 
northwest, and all that we could do with our smaller 
deviator was to steer toward the west. Soon we came 
in sight of the coast and the Pyrenees. It was now 
certain that we would soon have to land, much to our 
dissatisfaction, as the balloon was still good for 48 
hours at least. Here Commandant Serpette set out 
toward us in the ship’s boat, rowed by ten sailors. 
and the boat came just below the car. After con- 
versing in this unique fashion with the Commandant. 
we found out that we were 20 miles from Perpignan, 
near the Spanish frontier. with a wind of two knots 
per hour. It was agreed that we should slow up speed 
as much as possible, so as not to arrive at the coast 
till the next morning. The ‘Du Chayla’ was to be 
ready to take us on board if we were obliged to land 
in the night 

“Shortly afterward the breeze, which had been feeble 
up to this point, became much stronger, and we found 
that we would be obliged to land the same night upon 
an unknown coast, full of swamps, and perhaps during 
a storm, as the wind now became more violent. After 
consulting, we decided to make a landing upon the 
‘Du Chayla,’ and accordingly, at 4 o’clock in the even- 


better field of action than the open sea. We remained 
in general at a height of 6 to 20 feet above the surface, 
but could have mounted as high as 300 feet. While 
it is true that the balloon did not arrive in Africa, it 
has nevertheless made some very interesting and con- 
clusive experiments, and M. Hervé, the engineer of 
the expedition, has proved that he is not only a theo- 
retical technician but a practical inventor.” 

Count Castillon de Saint-Victor, one of the four 
aeronauts, says that the results acquired during the 
voyage are of the most satisfactory nature. These are 
of two kinds; first, as regards the stability of the sys- 
iem, and second, concerning the deviation. The ques- 
tion of stability, as is seen, has been completely solved. 
“We only threw our ballast once a day, at sundown. 
to compensate for the loss of gas by endosmose. We 
were never subjected to the inconvenience of a sudden 
rise, so fatal to the duration of aerial voyages. Thus 
we could have remained a whole week in our balloon! 
As to the deviation, we obtained, with our smaller 
apparatus, an average angle of 30 Weg., as the officers 
of the ‘Du Chayla’ observed, and at certain times we 
made under the wind an angle of 45 deg. From the 
results of these experiments I am persuaded that it 
will be possible before long to steer to even 75 deg. 
Again, we see how easy it is for a vessel to take on 
board a balloon of this size.” 

M. Hervé has already given to the correspondent of 
the Screntiric AMERICAN a complete description of his 
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floating and stecring apparatus, and the present ex. 
periment shows how well he has been able to carry out 
his theories as to the steering of balloons upon the 
sea. Naturally this steering has its limiting angle, 
and if the aeronauts had not encountered a quite up. 
favorable wind they would have undoubtedly beep 
able to carry out their project and land on the coast 
of Africa. Better trials are to be made next spring 
when the weather is favorable. 


THE ORLING TORPEDO. 


NAVAL warfare has been “revolutionized” again, and 
this time not by a submarine boat, says The Engineer. 
The Orling torpedo has been tried and succeeded. [t 
was tried and succeeded before the King, in Sweden, a 
couple of years or more ago, but the matter made little 
noise at the time. Now the daily Press has got hold of 
it, and drawn some harrowing pictures of the future 
of naval warfare in consequence. There is, we believe, 
more than one torpedo in the field worked or tuo be 
worked with wireless telegraphy, X-rays, or some sim. 
ilar force as the steering agency. Some of them, per. 
haps, have been born in the newspaper offices; but the 
Orling is undoubtedly a fait accompli so far as experi- 
mental trials will take it; it is at least as muc!) an 
actuality as the submarine, and neither milk nor spe. 
cial chemical tabloids are needed to keep the operator 
in existence. Something of the same kind is supp sed 
to exist in the torpedo schoolship “Vernon.” 1} rom 
Italy similar stories have come. All told, this ty) « of 
weapon exists to-day in a more or less perfected f \rm. 

With the construction or the details of workin: we 
do not here propose to deal, our purpose being to dis. 
cuss the effect of such a weapon on naval warfare. We 
will assume, therefore, that the weapon exists in a per- 
fected state, ready for any Power that wishes to nr ake 
use of it. The operator sits in a hidden shelter. his 
torpedo in the water below him. On the horizon is the 
enemy. He switches on the invisible motive power the 
torpedo goes out, and steered by an unfaltering bh ind, 
finally strikes the enemy, and blows a million po nds 
worth of battleship to perdition. This is the pictu:e in 
last week’s newspapers, and there is no particular | tiry 
tale about it. Archimedes’ burning glasses which ‘riz 
zled up the warships are nothing to it. Yet gra ited 
that all this can be done, we are by no means ce: tain 
of its ability to revolutionize naval warfare, whil we 
are absolutely sure that neither it nor any exte ided 
application of it is going to render war impos: ible 
Which, we hasten to add, we do not much regret. The 
world has not yet reached a stage when such a con- 
summation would be really desirable, however be cuti- 
ful theoretically may be the picture of lions like the 
Kaiser lying down beside lambs like M. de Bloc. or 
Mr. Stead, who have long ago demonstrated by seer 
mathematics that war is impossible. Since men are 
not yet absolved from the law of nature that con pels 
all progress to be by warfare, it is better for all con- 
cerned that that warfare shall now and again be con- 
ducted with guns, torpedoes, and rifles, than with 
tongue and pen alone. A study of the continental |’ress 
fills us with dim forebodings as to what will happen to 
British supremacy when vituperations and strictly ‘egal 
arguments before a Hague Convention are the only 
weapons to our hand. This, however, is all by the 
way; our immediate task is to study the effect on war 
of the ideal torpedo. We confess that we see no «reat 
effect. Men are given rifles able to fire ever so many 
rounds a minute, and a single round will kill the foe. 
Nothing is necessary save to point carefully at him 
Yet the foe has no difficulty in finding life insurance 
companies anxious to take him at most moderate rates 
and they will be more concerned about his grandfa 
ther’s gout than the prospect of that pointed rifle 
Again, guns with most perfect appliances to insure ac 
curacy are mounted and knock targets to pieces every 
time. Yet, unless the guns are very plentiful, ships 
and men will stand in front of them, go away. ani 
come again on the morrow. In the old days, before 
villainous saltpeter was invented, naval warfare was 
conducted by a most simple prescription. You had 
nothing to do in those days save squirt a little (reek 
fire in the direction of your adversary. It could not be 
put out, and if this was not the high-water mark of 
rendering war impossible we do not know what was 
Yet ships used to fight. What is more, ships without 
the liquid fire used to manage to defeat ships that had 
it. How? Well, the old chronicles tell us that on one 
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rticular occasion Richard Cceur-de-Lion captured a 
Turkish battleship so armed, simply by verbal encour- 
agement. “Then,” says the historian, “did the king ex- 
hort his men, saying: ‘Know well, that if this enemy 
be not taken, ye shall all be put to death with fearful 
tortures.” This is rather more “exhortation” than 
could be gone in for nowadays, but modern equivalents 
are to be found if necessary. With the picture before 
us of Boers sitting down smoking under a hail of lyd- 
dite, we are, however, disposed to question whether any 
modern agent of destruction can possibly approach that 
liquid fire with which in past ages men cheerfully 
fought each other, and so to doubt whether much “ex- 
hortation” is likely to be required. 

Certainly, no form of torpedo can outdo the fire. The 
torpedo is an eminently humane weapon, the odds be- 
ing that a big ship thus struck will not sink, but be 
merely hors de combat. But as to being hors de combat 
by the X-ray torpedo directed from the shore—well, the 
prosaic naval captain is more likely to “out torpedo 
nets,” and trouble no more. The human race that man- 
aged to evolve antidotes to a thing like Greek fire is 
not going to be at a loss to find antidotes to anything 
less at this stage of the world’s history. And so, in- 
steal of the sinking battleship, we see, rather, torpedo 
nets, and steam pinnaces phlegmatically going between 
the operator and his Hertz ray torpedo, with a screen 
that will nullify his efforts. 

So much for the new weapon as concerns shore de- 
fense. Attempts will certainly be made to apply it for 
sea warfare also. We are not going to waste space 
wit! dreams of rival currents and the like, reducing 
operations to a species of “puff billiards.” Ample con- 
trary forces exist with things as they are. The tor- 
pedo has to be directed. Who is going to do it, and 
wh nee? Submerged tubes are, in evolutions, directed 
froma the conning tower, and their range in these days 
of <yroscopes is a mile. But what of the battle, when 
hig \-explosive shells are bursting, filling the ship and 
all :round her with dense and suffocating smoke? Even 
if the conning tower survives, he will be a lucky man 
wh» gets even the momentary clear glimpse necessary 
to \ischarge a torpedo from a submerged tube. How 
by ‘ny possible chance is he to divert over a long space 
of ime a torpedo that he has to steer? At moderate 
ran zes he will have no vision of the enemy enough to 
ad: iit of a fair trial of his weapon; at longer ranges, 
ho.’ is he going to follow his torpedo through interven- 
ing waves, against a speck hardly visible, and in face 
of vibrations that render a far less complex instru- 
met, such as a range finder, very difficult to use? To 
ha\e any chance whatever, the operator will have to 
be .nstalled high upon a mast, and once he becomes a 
wa: factor, the prosaic enemy will dose him there with 
shr.pnel. 

\ve express no opinion on the merits or demerits of 
the invention as an invention pur et simple, we merely 
poiit out that a rather large gap usually exists be- 
tween the real and the ideal. 


GOLD PAINT. 
By W. A. Dawson. 


Tur formule of the various gold paints on the mar- 
ket are carefully guarded trade secrets. Essentially 
they consist of a bronze powder mixed with a varnish. 
The best bronze powder for the purpose is what is 
known in the trade as “French flake,” a deep gold 
bronze. This bronze, as seen under the microscope, 
consists of tiny flakes or spangles of the bronze metal. 
As each minute flake forms a facet for the reflection 
of color, the paint made with it is much more brilliant 
than that prepared from finely powdered bronze. 

For making gold paint like the so-called “washable 
gol| enamel” that is sold by the manufacturers at the 
present time, it is necessary to mix a celluloid varnish 
with the French flake bronze powder. This varnish is 
made by dissolving transparent celluloid in amyl ace- 
tate in the proportion of about five per cent of celluloid. 


Transparent celluloid, finely shredded. 1 ounce. 
Acetone, sufficient quantity. 


Digest the celluloid in the acetone until dissolved 
and add the amyl acetate. From one to four ounces of 
flake bronze is to be mixed with this quantity of var- 
nish. For silver paint or “aluminium enamel,” flake 
aluminium bronze powder should be used in place of the 
gold. The celluloid varnish incloses the bronze parti- 
cles in an impervious coating, air-tight and water- 
tight. As it contain nothing that will act upon the 
bronze, the latter retains its luster for a long period, 
until the varnished surface becomes worn or abraded 
and the bronze thus exposed to atmospheric action. 

All of the “gold” or, more properly, gilt furniture 
that is sold so cheaply by the furniture and department 
Stores is gilded with a paint of this kind, and for that 
Treason such furniture can be offered at a moderate 
Price. The finish is surprisingly durable, and in color 
and luster is a very close imitation of real gold leaf 
work. This paint is also used on picture frames of 
cheap and medium grades, taking the place of gold leaf 
or the lacquered silver leaf formerly used on articles 
of the better grades; it is also substituted for “Dutch 
metal,” or imitation gold leaf, on the cheapest class of 
work. 

A cheaper gold paint is made by using an inexpensive 
varnish composed of gutta-percha, gum dammar, or 
Some other varrish gum, dissolved in benzole, or in a 
Mixture of benzole and benzine. The paints made 
with a celluloid-amyl-acetate varnish give off a strong 
banana-like odor when applied, and may be readily rec- 
ognized by this characteristic. 

The impalpably powdered bronzes are called “lining” 
bronzes. They are chiefly used for striping or lining 
by carriage painters; in bronzing gas fixtures and 
meial work; in fresco and other interior decoration, 
and in printing; the use of a very fine powder in inks 
or paints admits of the drawing or printing of very 
delicate lines. 

Lining bronze is also used on picture frames or other 
Plastic ornamental work. Mixed with a thin weak glue 
Sizing it is applied over “burnishing clay,” and when 
dry is polished with agate burnishers. The object thus 
treated, after receiving a finishing coat of a thin trans- 
parent varnish, imitates very closely in appearance a 
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piece of finely east antique bronze. To add still more 
to this effect the burnishing clay is colored the green- 
black that is seen in the deep parts of real antique 
bronzes, and the bronze powder, mixed with size, is 
applied only to the most prominent parts or “high 
lights” of the ornament. 

Since the discovery of the celuloid-amyl-acetate var- 
nish, or bronze liquid, and its preservative properties 
on bronze powders, manufacturers have discontinued 
the use of liquids containing oils, turpentine, or gums, 
since their constituents corrode the bronze metal, caus- 
ing the paint to finally turn black.—Bulletin of Phar- 
macy. 


ENAMELING.—III. 
FROM THE SHEET TO THE SIGN TABLET. 


Tue simplest method of imparting a practical and 
concise description of the enameling process is by fol- 
lowing the various operations through each successive 
stage from the time the metal is received until it is 
turned out as a salable enameled article. The plates 
are generally in lengths of 6 feet by 2 feet, 6 feet by 
3 feet, ete., the gage generally being from 14 to 22, 
according to the size and class of plates to be enam- 
eled. These require to be cut, but some enamelers 
prefer to order their plates in specified sizes, which 
does away with the necessity of cutting at the enam- 
eling factory. In order, however, to make this article 
complete, we shall assume that a stock of large plates 
is kept in hand, the sizes being 6 feet by 3 feet and 6 
feet by 2 feet. An order for sign tablets is given; par- 
ticulars, say as follows: Length, 2 feet by 12 inches; 
white letters on blue ground; lettering, The Engineer, 


THE ENGINEER 
33 RORFOLK SF 


Fig. 2 


THE ENGINEER 
33 NORFOLK $F 


Fig. 1 


33 Norfolk Street; block letters, no border line, two 
holes. For ordinary purposes these particulars would 
be sufficient for the enameler. 

Stage I.—Cutting the plate is the first operation. 
The plates 6 feet by 2 feet would first be cut down 
the center in a circular cutting machine, thus form- 
ing two strips 6 feet by 12 inches. Each strip would 
then be cut into three lengths of 2 feet each. If a 
guillotine had to be used instead of a circular cutter, 
the plate would be first cut transversely at distances 
of 2 feet, thus forming three square pieces of 2 feet 
by 2 feet. These would then be subdivided longitu- 
dinally into two lengths each, the pieces being then 
2 feet by 12 inches. Each sheet would thus be cut into 
six plates. 

Stage II.—The cut plates should next have any 
roughness removed from the edges, then punched with 
two holes—one at each end, followed by leveling or set- 
ting. This is done by hammering carefully on a true 
flat surface. 

Stage IlI1—The plates should then be taken and 
dipped into a hydrochloric acid bath made up of equal 
quantities of the acid and water. The plates are then 
raised to a red heat in the stoves, and on removal it 
will be found that the scale—iron oxide—has become 
loosened, and will readily fall off, leaving a clean me- 
tallic surface. A second course of cleaning then fol- 
lows in diluted sulphuric acid—1 part acid to 20 parts 
water. In this bath the iron may be kept for about 
twelve hours. In some cases a much stronger bath is 
used, and the plates are left in only a very short time. 
The bath is constructed of hard wood coated inside 
with suitable varnish. 

In mixing the sulphuric acid bath it must be remem- 
bered that the acid should be slowly poured into the 
water under continuous stirring. Following the bath, 
the metal is rinsed in water, after which it is thor- 
oughly scoured with fine flinty sand. Rinsing again 
follows, but in boiling water, and then the metal is 
allowed to dry. ‘the enameling process should im- 
mediately follow the drying, for if kept for any length 
of time the surface of the metal again becomes oxi- 
dized. In hollow-ware enameling the hydrochloric acid 
bath may be omitted. 

Stage I1V.—The plates are now’ ready for the recep- 
tion of the foundation or gray coating. If powder is 
used the plate is wiped over with a gum solution, and 
then the powder is carefully and uniformly dusted 
through a fine sieve over the surface. The plate is 
then reversed, and the operation repeated on the 
other side. If a liquid “gray” is to be used it should 
have a consistency of cream, and be poured or brushed 
with equal care over the two surfaces in succession, 
after the plate has been heated to be only just bear- 
able to the touch. The plates are then put on rests, or 
petits, in a drying stove heated to about 160 deg., and 
when thoroughly dry they are ready for the fusing 
operation. The petits, with the plates, are placed on 
a long fork fixed on a wagon, which can be moved 
backward and forward on rails; the door of the fus- 
ing oven is then raised and the wagon moved forward. 
The fork enters the oven just above fireclay brick 
supports arranged to receive the petits. The fork is 
then withdrawn and the door closed. The stove has a 
cherry-red, almost white heat, and in a few minutes 
the enamel coating has been uniformly melted, and 
the plates are ready to be removed on the petits and 
fork in the same manner as they were inserted. Rapid 
cooling must now be carefully avoided, otherwise the 
enamel and the iron will be liable to separate, and 
chipping will result. The temperature of fusion 
should be about 1,200 deg. C.* When all the plates 
have been thus prepared they are carefully examined 
and defective ones laid aside, the others being now 
ready for the next operation. 

Stage V.—The coating of the plate with white is 
the next stage. The temperature of fusion of the 
white glaze is lower than that of the gray, so that the 


piece of copper will approximately represent this temper- 
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plate will remain a shorter time in the s.ove, or be 


submitted to a somewhat lower temperaiure. The lat- 
ter system is to be strongly recommended in order to 
prevent any possibility of fusion of the ground mass. 
ihe white should be made as liquid as possible consis 
tent with good results. The advantages of thin coat- 
ings have already been explained, but if the mixing 
is too thin the ground coating will not only be irregn- 
larly covered, but, in fusion, bubbles will be produced, 
owing to the steam escaping, and these are fatal to the 
sale of any kind of enameled ware. When the plate 
has been thoroughly dried and fusion has taken place, 
slow and steady cooling is absolutely essential. Spe- 
cial muffles are frequently built for this purpose, and 
their use is the means of preventing a large number 
of wasters. Before putting on the glaze, care must 
be taken to remove the gray from any part which is 
not to be coated. The temperature of fusion should be 
about 1,050 deg. C.,* and the time taken is about five 
minutes. 

Stage VI.—The stencil requires to be cut with per- 
fect exactitude. The letters should be as clear as pos- 
sible, proportioned and spaced to obtain the best ef- 
fects as regards boldness and appearance. Stencils 
can be cut either from paper, or from specially pre- 
pared soft metal, called stencil metal. The former 
are satisfactory enough when only a few plates are 
required from one stencil, but when large quantities 
are required, say, sixty upward, metal stencils should 
be used. The paper should be thick, tough, and 
strong, and is prepared in the following manner: 
Shellac is dissolved in methylated spirits to the or- 
dinary liquid gum form, and this is spread over both 
sides of the paper with a brush. When thoroughly 
dry a second protective coating is added, and the 
paper is then ready for stencil work. The stencil cut- 
ter’s outfit consists of suitable knives, steel rule, scales 
of various fractions to an inch, a large sheet of glass 
on which the cutting is done, and alphabets and nu- 
merals of various characters and types. For ordinary 
lettering one stencil is enough, but for more intricate 
designs two, three, and even four stencils may be re- 
quired. In the preparation of the plates referred to 
in the paragraph preceding Stage I. only one stencil 
would be necessary. The paper before preparation 
would be measured out to the exact size of the plate, 
and the letters would be drawn in. The cutting would 
then be done, and the result shown at Fig. 1 would be 
obtained, the black parts being cut out. The lines and 
corners of each letter or figure should be perfectly 
clear and clean, for any flaw in the stencil will be re- 
produced on the plate. 

Stage VII.—The next stage is the application of the 
blue enamel. the operation is almost identical with 
that of the white, but when the coating has been ap- 
plied and dried, the lettering must be brushed out be- 
fore it is fused. The coating is generally applied by a 
badger brush after a little gum water has been added; 
the effect of this is to make the blue more compact. 

Stage VIII.—The next operation is brushing; the 
stencil is carefully placed over the plate, and held in 
position, and with a small hand brush with hard 
bristles the stencil is brushed over. This brushing re- 
moves all the blue coating, which shows the lettering 
and leaves the rest of the white intact. When this has 
been done, the stencil is removed and the connecting 
ribs of the lettering—some of which are marked X in 
Fig. 2—are then removed by hand, the instrument 
generally being a pointed stick of box or corner wood. 

Stage IX.—F using follows as in the case of the white 
glaze, and the plate is complete. One coat of blue 
should be sufficient, but if any defects are apparent a 
second layer is necessary. 

The white and blue glazes are applied only on the 
front side of the plate, the back side being left coated 
with gray only. 


FROM THE SHEET TO THE HOLLOW-WARE, 


In hollow-ware enameling the iron is received in 
squares, circles or oblongs, of the size required for the 
ware to be turned out. It is soft and ductile, and by 
means of suitable punches and dies it is driven in a 
stamping press to the necessary shape. For shallow 
articles only one operation is necessary, but for deeper 
articles from two to six operations may be required, 
annealing in a specially constructed furnace taking 
place between each. Following the “drawing” opera- 
tions comes that of trimming; this may be done in a 
press or spinning lathe, the object being to trim the 
edges and remove all roughness. The articles are 
now ready for enameling. For explanation, let us sup- 
pose they are tumblers, to be white inside, and blue 
outside, the gray is first laid on, then the white, and 
lastly the blue—that is, after the pickling and cleaning 
operations have been performed. The line of demarka- 
tion between the blue and white must be clear, other- 
wise the appearance of the article will not be satisfac- 
tory. The process of enameling is exactly the same 
as for sign-plate enameling, but more care must be 
exercised in order to arrive at a smoother surface. 
While the liquid enamels are being applied, circular 
articles should be steadily rotated in order to let 
the coating flow uniformly and prevent thick and 
thin places. The enameling of “whole drawn” iron- 
ware presents no difficulty to the ordinary enameler. 
but with articles which are seamed or riveted, special 
care and experience is necessary. 

Seamed or riveted parts are, of course, thicker than 
the ordinary plate, will expand and contract differ- 
ently, will take longer to heat and longer to cool, and 
the conclusion, therefore, that must be arrived at is 
that the thickness should be reduced as much as pos- 
sible, and the joints be made as smooth as possible. 
Unless special precaitions are taken, cracks will be 
seen on articles of this kind running in straight lines 
from the rivets or seams. To avoid these, the enamel 
liquid must be reduced to the greatest stage of liquid- 
ity, the heat must be raised slowly, and in cooling the 
articles should pass through, say, two or three muffles, 
each one having a lower temperature than the pre- 
ceding one. It is now generally conceded that the 
slower and more uniform the cooling process is the 
greater will be the durability of the enamel. Feldspar 
is an almost absolutely necessary addition to the gray 
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in successful hollow-ware enameling, and the compo- 
sitions of both gray and white should be such as 
to demand a high temperature for fusion. The uten- 
sils with the gray coating should first be raised to al- 
most a red heat in a muffle, and then placed in a 
furnace raised to a white heat. The white should be 
treated similarly, and in this way the time taken for 
complete fusion at the last stage will be about four 
minutes. 

the outside enamel on utensils is less viscous than 
the inside enamel, and should also be applied as thinly 
as possible. 


DOUBLE BORING AND TURNING MILL. 


For certain classes of work the vertical lathe has 
This is not 


many advantages over the ordinary lathe 


“Tue 
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To facilitate the use by one man, the feeds, vertical 
and horizontal, are automatic, and have indicated trip 
motions, which are extremely useful in preventing over- 
running. Where possible it is found most advantageous 
to bore on one table and turn on the other, thus keep- 
ing up a regular succession of finished pieces from the 
machine. The turrets are bored to receive five tools, of 
which a sample one is shown in the engraving. 

They are inclined to allow of their working closer 
to each other than would be otherwise possible, and 
they are balanced for ease in manipulation, and have a 
quick return and advance by hand. The two machines 
are quite independent of each other in the matter of 
table speeds and feeds. The down feed is by worm 
wheel and rack. The rate of feed is altered by press- 
ing or pulling a knob at either end of the cross slide; 
the set of three wheels has a siiding feather. The 
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by any means the case only with heavy work. There 
are many lighter jobs which can be more conveniently 
machined in a vertical mill than a lathe, and the sav- 
ing of space when only short work is to be done is 
considerable. An example of the type of machine 
suitable for such work is illustrated herewith. This 
vertical lathe has been recently completed by Webster 
Bennett, of Coventry, for James Simpson & Company, 
of Pimlico. The general! characteristics are shown very 
clearly in the engraving. The combination of two ma- 
ehines in one is an excellent point. It is quite possible 
for one operator to look after at least two pieces of 
work, and labor susceptibilities do not appear to be 
offended if both pieces of work are on one bed-plate. 
The boring mill lends itself admirably to this duplex 
treatment. because both pieces are easily arranged to 
be in full view of the onerator 


cones are large, and the countershafts have two speeds 
giving ten table speeds. The table bearings are large 
and adjustable; they are driven by independent cones 
and belts. A ring running in oil supports the table 
near its periphery, a feature which adds greatly to its 
stability. 

The trip gear is very neat and simple, is in full view 
of the operator, and can be changed instantly while 
the machine is at work. There are four similar gears, 
one for vertical and cross travel for each head. This 
gear is shown in the engraving. It consists of a 
graduated worm wheel, to which a tappet can be 
clamped in any desired position. Any self-acting mo- 
tion is put in by moving a corresponding lever which 
causes a clutch to engage; the tappet, as the worm 
wheel slowly revolves, ultimately hits a toe coupled to 
the clutch lever, and thus throws the clutch out. 
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The machine illustrated is suitable tor turning pieces 
up to 14 inches diameter by 7 inches high; larger 
sizes for 24-inch and 30-inch work are also made.—We 
are indebted to the London Engineer for the descrip. 
tion and engraving. 


ELEVATOR ACCIDENTS. 


Few methods for the transportation of passengers 
have a higher percentage of safety than the moderp 
passenger elevator. Within a short time, however. sey. 
eral accidents have occurred in Boston which are 
worthy of close investigation. In comment, the Amer. 
ican Architect says: “In manufacturing buildings or 
warehouses, where elevators are used primarily for 
freight, and are employed for conveyance of persons 
only by the employés of the house and under ex))licit 
warnings about the risk, it is to be expected that acci- 
dents will occasionally occur; but a passenger elevator 
in one of the newest first-class office buildings on State 
Street is said to have fallen four times within about 
as many weeks; and, still more recently, an elevater in 
a new and fine apartment house in the suburbs fell 
through a distance of eight stories. Ten years ago, 
elevator accidents were not uncommon, both in apart- 
ment houses and office buildings; but, since that time, 
the construction of hoisting machines has been im- 
proved, and the system of insurance and inspec ‘ion, 
now applied to nearly all passenger elevators, has pro- 
vided against effects of wear and corrosion which, \ ith. 
out such inspection, would pass unnoticed. That cci- 
dents should have begun again in a class of elev: ‘tors 
which have for years been practically free from | iem 
is a matter of much significance, and it is to be h ped 
that the official inspectors of elevators, who now old 
office in all our large cities, as well as the casualt. in- 
surance companies, which have a serious interes in 
efficient inspection, will be able to reassure the pu ‘lic, 
not only by an explanation of the mishaps which ! ave 
already occurred, but by satisfactory assurances hat 
similar accidents are not to be looked for elsewhere” 


POWERFUL EXPRESS LOCOMOTIVE FOR ‘HE 
NORTHEASTERN RAILWAY, ENGLAND. 


Or late years the Northeastern Railway has | een 
well in the lead among English railroads in appre. 
ciating the tendency of locomotive development ind 
introducing the most advanced ideas. This is lar <ely 
due to the initiative of Mr. Wilson Worsdell, ¢nief 
mechanical engineer of the Northeastern Railway, who 
has been always rather closely in touch with Amer can 
ideas, and whose predecessor in office spent a ‘on- 
siderable period of time in the Pennsylvania Rail way 
shops at Altoona. With a view to meeting the increas 
ing demands of the Northeastern Railway Compaiiy's 
passenger travel, in which the trains had becom: so 
heavy as to necessitate the use of double-headers in 
place of single locomotives, Mr. Worsdell has ght 
out a new and powerful type of six-coupled express 
locomotive, a handsome engraving of which, repro- 
duced from our contemporary The Engineer, is here- 
with presented. The engine is, we believe, an entirely 
new type in English locomotive practice, although. of 
course, it has been in use in this country for many 
years. One peculiarity is the great size of the driving 
wheels, which are 6 feet 8 inches in diameter, this 
being the largest diameter ever used (with the single 
exception of a freak engine built many years ago) on 
a locomotive of the six-coupled type. The cylinders, 
which are 20 inches in diameter by 26 inches stroke. 
are carried on the outside of the frames. The center 
of the boiler. which is of steel, is 8 feet 6 inches alove 
the rails; the barrel is 15 feet 1014 inches in length 
by 4 feet 9 inches in diameter; the tube plate is of 
copper, and the outside shell of the fire-box is of steel 
The inside of the fire-box, which is of copper, meas 
ures 7 feet 3% inches in length by 3 feet 2% inches 
in width. There are 193 2-inch tubes, with a heating 
surface of 1,639 square feet. Adding to this the fire 
box heating surface, 130 square feet, we get a total 
heating surface of 1,769 square feet which, by the way, 
is less than half the heating surface of the new ex- 
press engines of the Atlantic type on the New York 
Central & Hudson River Railroad. The fire-grate «rea 
is 23 square feet. The tender is of the standard ing: 
lish 6-wheeled, rigid-base type. It carries 4,729 gallons 
of water and 5 tons of coal. The boiler pressure is 
200 pounds to the square inch. With a load of 400 
American tons behind the tender, one of these engines 
has covered a distance of 57% miles in 62 minutes; 
and on the same run a speed of 53 miles an hour was 
reached on a gradient of 1 in 200, while up a 5-mile 
grade of 1 in 96, the speed never fell below 28, and 
averaged 30 miles, an hour. These are excellent re 
sults, and there is little doubt that the six-coupled 
type will be adopted on other roads on which the 
train loads ere beginning to exceed the hauling power 
of the engines. 


NAW SIX-COUPLED 


THE 


EXPRESS LOCOMOTIVE FOR THE NORTHEASTERN RAILWAY, ENGLAND. 


LARGEST ENGLISH LOCOMOTIVE EVER BUILT. 
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WARD’S METALLIC GLAND PACKING. 


WE illustrate, says The Engineer, a form of metallic 
packing now being made by Messrs. S. A. Ward & 
Co., of Broad-street Lane, Sheffield. The packing is 
shown complete in Figs. 1 and 2, while its constitu- 
ents are separately illustrated in the remaining en- 
gravings. In Figs. 1 and 2 the piston-rod is denoted 
by A and the stuffing-box by B; G@ is a bush which 
is a loose fit on the rod, and which, being under the 
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remark that, for the convenience of the engineman, 
the levers for starting, reversing, and changing the 
speed, as well as the brake levers, are all located upon 
the rear platform in front of his seat. A crank, with 
a pitch chain transmission, permits of giving the first 
impulsions to the motor, without its being necessary 
for the engineman to descend from the platform. 

It is evident that when an electric current is dis- 
pesable, it is simpler to employ electric traction; but 
in other cases a small locomotive of this kind, capable 


WARD'S METALLIC GLAND PACKING. 


p-essure of the spring, H, serves to keep the other 
coustituents of the packing in place. 

rhe remainder of the packing consists of six pieces, 
leitered respectively £ and F. These are shown sep- 
aately in Fig. 5, and in their proper position for 
fiiting round the rod in Fig. 3. After being thus put 
tegether, the spring shown in Fig. 6 is slipped over 
tlhe whole, and serves to keep them together. As in- 
d cated in Fig. 1, the pieces, E, rest on a beveled seat 
trrned on the bush, G (Fig. 4.) The cover, (, which 
closes the stuffing-box after the packing is in place, is 
fi ished off true on its inner face, thus making a steam- 
tisht joint with the opposing faces of the packing 
pieces, EF and F. The packing can be used inside any 
o:dinary stuffing-box without alteration, and, once in 
place, requires no readjustment. Renewals, when nec- 
essary, can be made in a few minutes, but in general 
the packing pieces are found to last for years. 


A SMALL GASOLINE MOTOR. 


Wuen we think of the great advantages of gasoline 
motors, we may be astonished that they are not used 
to a greater extent upon railway and tramway lines 
where the traffic is not important enough to require 
the rational use of a steam locomotive. With its 
instantaneous starting and its small consumption of 
water, which might even become useless when the 
cooling was done by means of air, a gasoline locomo- 
tive would be indicated either for factories, where 
trains have to be run only at infrequent intervals, or 
for the active centers of public works, where the stor- 
axe of water and fuel is very inconvenient. The 
“\nciens Btablissements Panhard et Levassor,” a 
house well krown for its automobiles, has just put 
tc profit the experience that it has acquired in the 
construction of automobile motors for the manufac- 
ture of a smail locomotive answering such require- 
— and a photograph of which we reproduce here- 
with. 

The motor is absolutely identical with that of the 
Panhard-Levassor carriages, and is supplied by gaso- 
line of 700 deg. density vaporized in a constant level 
carbureter. The sparking is done by means of plat- 
inum tubes kept incandescent under pressure. The 
combustion chamber is constantly cooled externally 
through a circulation of water assured by a thermo- 
siphon. The regularity of the running is guaranteed 
by the use of an 88-pound flywheel, while a governor 
maintains the velocity of the motor at 750 revolutions, 
and prevents the lifting of the exhaust valves when 
such velocity begins to be exceeded. 

The general form of this hauler recalls the char- 
acteristic aspect of a locomotive. It will be remarked, 
moreover, that all the housings of the mechanical 
purts may be opened through doors so as to give access 
to such parts and permit of their being inspected 
Whenever it is aecessary. 

The motion of the motor is communicated to the 
front wheels through the intermedium of a train of 
gar wheels and change of speed analogous to that 
found in the Panhard-Levassor automobiles. The con- 
nection of the motor with such mechanism is effected 
through a friction clutch, in which leather rubs 
acainst iron. In order to prevent too rapid a motion, 
Which is absolutely useless and even injurious in the 
Service that has to be performed by a locomotive of 
this kind, a train of gear wheels is interposed between 
the change of speed and the shaft that carries the 
chain sprockets. There is no necessity of dwelling 
upon the arrangements, which may be understood 


from a simple inspection of the figure; but we may 


of handling a weight of 3 tons burden, with the 
greatest facility, is destined to render genuine serv- 
ices.—For the above particulars and the engraving 
we are indebted to La Nature. 


THE BRITISH ASSOCIATION AT GLASGOW. 
MECHANICS.* 

AT this the first meeting of the British Association 
of the new century I wish to lay before you some of 
the interesting problems presented by recent develop- 
ments in means of locomotion on land which demand 
the best thoughts, not only of our engineers, but of 
everyone interested in the improvement in means of 
traveling and in the more rapid transit of goods. 

During the seventy years which have passed since 
the introduction of railways in almost every country, 
passenger and goods traffic has developed itself to such 
an extent that almost everyone is interested in these 
questions; and of late years our attention has not been 
confined to railways only, but, owing to the invention 
of the cycle and motor-car, has also been directed to 
travel on our roadways, which during the first fifty 
years of the railway era has somewhat fallen into dis- 
use. I am not able, being limited to the length of this 
address, to deal with many of the interesting ques- 
tions affecting our long-distance railways other than 
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England has already been beaten in the matter of 


extreme railway speed, although it is probabie that 
our railways still provide a larger number of rapid 
trains than either the American, German, or French 
do. But whether it be in England or in the countries 
I have mentioned, it appears that after all the speed 
limit of railways of the present system of construction 
is reached at about sixty-five or seventy miles per 
hour. Higher speed on level runs has undoubtedly 
been recorded, but it is not probable that anything 
greatly in excess of seventy miles per hour will be 
reached until our railway managers initiate an en- 
tirely new system of construction. The high-speed 
service that is now in contemplation, not only in Eng- 
land, but in America and Germany, intends to attain 
speeds of more than one hundred miles per hour by 
providing electrical means of haulage sufficient to pro- 
pel light trains consisting of one, or, at the most, a 
few cars; and in order to render this service success- 
ful to run these light trains at short intervals of time, 
so in effecting this high speed the railways will give 
a service which more nearly resembles the tramway 
service than our present system of heavy express 
trains at infrequent intervals. This high-speed service 
of light trains at frequent intervals is well suited to 
electrical haulage, as it works generating machinery 
situated at fixed points to the best advantage and 
enables the best return ‘to be obtained from the neces- 
sarily heavy capital cost of copper in the conductors 
which transmit the energy along the length of the 
line, as it is evident that if the speed be sufficient to 
insure that each section of the line only carries one 
running train, the cost of the conductors will be in 
proportion to the weight of that train. 

Great advantages have already been made in adapt- 
ing electrical traction to long lengths of railways. 
The work already done by Brown Boveri, of Baden, 
in Switzerland, at first on the mountain railways and 
afterward on the Burghdorf-Thun full-gage line, the 
experimental work of Ganz & Company, of Buda-Pesth, 
and of Siemens & Halske at Charlottenburg, have 
already shown that the power problems are nearly all 
of them solved, so that we may feel confident that 
electrical engineers will very shortly surmount any 
power difficulties that still remain But this high- 
speed railways problem at present presents certain 
unknown factors which can only be satisfactorily de- 
termined by the actual testing and working the lines 
when carrying passengers. |! refer to those which 
deal with the increased oscillation, vibration, and 
noise to be expected from the extreme speeds, Ilhese 
matters must be met so as to give sufficient comfort 
and protection to the passengers, for if passengers 
are rendered uncomfortable by the extreme speed the 
service can never become popular, and on this last 
question depends the most important question of all, 
viz., the extent to which the traveling public are likely 
to make use of a high-speed railway service. In at- 
tempting to forecast this matter, although we meet 
many business men who think it would be an un- 
doubted advantage if the journeys between important 
business centers occupied half the time they do at 
present, in the United Kingdom there are only a few 
journeys of sufficient length to make saving of time 
of great importance; but the case is far different in 


America and on the Continent, where the business 
centers are much further apart than they are here. 
I, as an English engineer, foresee that this topo- 


graphical question will cause our English engineers to 
be at a disadvantage as compared with American 
and Continental ones, for it appears likely that the 
number and mileage of high-speed railways is likely 
to be far greater in America and on the Continent 
than in the United Kingdom. Before | entirely leave 
the subject of very high-speed railways, a rather 
curious speculation presents itself to us; this is 
whether the need for rapid communication between 
town and town may not eventually be supplied by high- 
speed motor-cars on roads specially prepared for them 
Mr. Wells in his interesting forecast in The Fort 
nightly Review seems to think that the time is not 
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by referring to the probable early introduction of rail- 


‘ways of a new type intended to attain a speed of 120 


miles per hour and worked by electrical power. The 
railway race to Scotland of a few years back attracted 
the attention of the managers of American and Conti- 
nental railways to railway speed questions, and we 
have seen during the last few years so great improve 
ment in the speed of the trains and the comfort of 
the passengers in these countries that it appears that 
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far distant when all passenver traffic will be carried 
on special roads in motor cars. That the advantages 
of carrying your family and loading up your belong- 
ings at your own door, in vour own or a hired car, 
and transporting them withovt a»v change or handling 
of your baggage right up to the point where your 
journey ends, will be so great that even for com- 
paratively long journeys travelers wil! prefer it to 
the railway, and that ovr railways will eventually 
be relegated to carrying minerals and heavv goods. 
But, without going so far as Mr. Wells, it does seem 
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probable that if only a few passengers require to 
travel between two business centers such as Man- 


chester and Liverpool, and to occupy only half the 
time from door to door at present taken by the rail- 
way and the two terminal cab rides, it might be bet- 
ter to provide one of Mr. Wells’ improved roads on 
which private owners could run their own cars, pay- 
ing toll for the road, and on which a public service 
of cars would provide for those who did not own cars 
themselves. 

I now propose to deal at somewhat greater length 
with what I think is a most important problem in 
locomotion, viz., that caused by the congestion of street 
traffic in our towns and by the undoubted difficulties 
which exist in carrying our workers to and from their 
homes in the country to their places of employment 
in our towns. A large proportion of the workers who 
during the latter half of the last century lived and 
worked in the country are now working in towns, 
although some of them still live outside in order to 
obtain the advantages of lower rents and of a healthier 
life for their families, and this last class is likely to 
increase largely. Those who have been responsible 
for the enlarging and improvements of our towns have 
done so much to make town life preferable to country 
life that the country is gradually being depopulated. 
The results we see in the increasing difficulties which 
the town authorities find in dealing with the water 
and sewage questions, and in the increasing macs 
of vehicular street traffic. which makes some of our 
cities veritable pandemoniums. Luckily it seems that 
we are likely through the skill and energy of our en- 
gineers to meet these difficulties in more than one way. 
The cycle, which commenced as an amusement and 
went on as a fashionable craze, has now settled down 
into being the poor man’s horse. The number of our 
working population that use the cycle for going to 
and from their work is already very large and is 
steadily increasing, and their use of the roads must 
be considered. Then came the motor-car, developed in 
France to such an amazing extent, and which seems 
now likely to be developed to an equal extent in this 
country. After many years of objecting to the use 
of the overhead trolley system, our town authorities 
seem now to have determined that the only way of 
relieving street traffic is by an enormous development 
of electrical tramways, and on all sides we find the 
large towns rivaling one another in the extent of the 
tramway systems which they have either acquired or 
are laying down for themselves. It seems opportune 
now to point out that a great deal of mischief may 
accrue by this indiscriminate use of tramways, and 
for those who are considering these matters | bring 
forward a few facts which are worthy of notice. Of 
course, in new countries, or in new towns in old coun- 
tries, where the roads are rough and bad, anything 
in the nature of a tramway using rails is an improve- 
ment on a roadway; but when we are dealing with 
cities which already possess well laid out and well 
paved streets on which all kinds of wheel traffic can 
be carried on with a minimum of rolling resistance, it 
seems wrong from an engineering point of view to 
break up the surface of these streets for the purpose 
of laying tramways, and for the following reasons: 
Traffic carried on a roadway by vehicles, whether 
horse-drawn or by cycle or motor-car, differs from 
traffic carried on rails chiefly in that the former 
vehicles possess an important power, viz., that of 
overtaking, which is not possessed by the latter, that 
is to say, that vehicles on the plain road surface can 
overtake a stopping or a slower vehicle going in the 
same direction without interfering with other vehicles, 
whereas on rails the vehicles going one way must 
always remain in the same relation to one another, 
so that the speed of vehicles on rails must always be 
regulated by that of other vehicles going in the same 
direction. Street tramways, for instance, must stop 
to set down and take up passengers. This limits the 
speed average and the number of vehicles per mile 
of track, for if there be not sufficient intervals between 
the vehicles they would have to stop and start nearly 
simultaneously thus the carrying capacity of the 
best modern electrical tramway is limited by this 
want of overtaking power. I have made careful in- 
quiry from those who have great experience in tram- 
ways, not only in this country, but in America, and on 
the Continent, and I find that it is generally admitted 
that the maximum carrying capacity of an electrical 
tramway in one direction is 4,000 passengers per hour 
carried past any given point. I find that a full-gage 
suburban or metropolitan railway crowded to its full- 
est extent cannot carry more than 12,000 passengers 
per hour. Now most of us have often seen large 
crowds taken away from a point of attraction by 
omnibuses and horse-drawn vehicles, and have noticed 
that the crowded omnibuses almost touch one another 
and yet can go at a fair rate of speed. In this case 
at eight miles per hour speed 14,000 passengers can 
be carried from a given point per hour. 

Up to the present a public motor car service has oct 
yet been installed of any magnitude to enable us to 
compare the carrying capacity of motor cars with that 
of horse-drawn omnibuses, but owing to the reduced 
length of motor-cars compared with that of omni- 
buses, and on account of their greater speed and 
greater control, motor-cars can be built to deal with 
great crowds at an even higher rate per hour than that 
noted above. It appears certain, therefore, that al- 
though the provision of electrical tramways is un- 
doubtedly an economical! means of carrying passen- 
gers, yet that these tramways cannot be laid in exist- 
ing thoroughfares without considerably reducing the 
total road carrying capacity at times of heavy pres- 
sure of traffic, and as it appears likely that either for 
the daily transport of the workers to and from their 
homes to places of employment, or for taking great 
crowds out into the country for pleasure purposes, a 
motor-car service carried out on well-made roads will 
compete favorably with, and in many ways may be 
preferable to, tramway service. 

It must be remembered that the laying of tram rails 
not only blocks ordinary traffic. but in our most 
crowded streets it introduces dangers to all wheeled 
vehicles not on rails, motor-cars, and cyclists by the 
skidding of the wheels when they cross the line of 
rails, and these dangers are daily causing, and are still 
likely to cause, very serious accidents. 
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The increased road and street traffic and the develop- 
ment of new means of road locomotion have made im- 
perative some modification of our existing system of 
roadway administration. Cycles, motor-cars, electrical 
tramcars, have been invented and put on roads which 
are maintained and worked exactly as they were sev- 
enty years ago at the commencement of the railway 
era, when the population of the United Kingdom was 
half its present figure, and that of the large towns one- 
tenth of the present figure. During the 150 years pre- 
vious to the railway era the ancient tracks were gradu- 
ally improved into-tolerably efficient roads for coacir 
and wagon traffic, but after the introduction of rail- 
ways there was a complete cessation of improvement, 
as for fifty years after the railways started the old 
roads were equal to the farmers’ and local traffic which 
the railways left for them; but for the last twenty 
years the roads near to the great towns have been in- 
adequate, and now that the cyclist and motor-carist 
travel over the whole of the roads of the country the 
neglect of our ancient roadway system is very ap- 
parent. 

Although the urban population have so greatly in- 
creased, the old coaching roads are still the only ones 
that exist; no main roads parallel to the old ones or al- 
ternative to them have ever been made. Towns which 
are now joined by railways grew out of small rows 
of houses built facing the main road; in fact, in many 
cases the road made the town. During the early part 
of the railway era, when the roads were so little used 
from coaching falling into disuse, encroachments on 
the roadway took place in and near the towns, such 
roads being now actually narrower and less suitable 
for traffic than in the coaching days: so that these 
towns which owe their existence to these roadways now 
put every impediment and hindrance to their use by 
the traveling public. What is needed is that towns 
situated on our main through roads should provide 
alternative routes, so that through travelers could, if 
they desired, avoid the crowded streets of the town. 
One method of providing such relief roads would be 
by by-laws providing that all building estates should 
set aside land for main roads. The building estates 
which are developed around our great towns never 
provide a road which can be used as a main line of 
thoroughfare, although by their very act of building 
additional houses they cause additional congestion to 
the main roads. They lay out their roads to obtain 
quiet for those who live on the estate, and take every 
possible means to prevent their estate roads from tak- 
ing a share of the main thoroughfare traffic. 

Parliament must take in hand an improved adminis- 
tration of our highways by a comprehensive scheme. 
Far too many ancient main lines of thoroughfare, al- 
ready too narrow for the traffic which is on them, are 
being blocked by having tramways laid on them; these 
cause the development of building estates, which throw 
additional traffic onto these thoroughfares. Apart 
from the roads themselves, the complicated conditions 
of street and road traffic demand careful regulation. 
Street traffic should be carried so far as possible by 
lines of vehicles driven as nearly parallel to one an- 
other as possible. The rule of the road, as it is called, 
and which is embodied in an Act of Parliament, 5 and 
6 of William IV., which is commonly called the High- 
ways Act, says that every vehicle is to keep as close as 
possible to the left, or near side of the road, except 
when overtaking another vehicle going in the same di- 
rection, and then it is to keep to the off side of the 
overtaken vehicle as closely as possible. As a matter 
of fact, everybody knows that this rule is habitually 
neglected by drivers who, whenever they get a chance, 
drive down the center of the road, so that others who 
overtake them dare not do so on the Wrong or near 
side, but must pass out far to the off side of the road, 
and consequently interfere with the traffic coming in 
the opposite direction. This neglect of the rule of the 
road causes a great waste of space immediately behind 
every vehicle, and is one of the chief causes of the 
limited carrying capacity of the streets in cities where 
the police do not attend to this important matter. It 
can be remedied by the existing police regulations 
being adhered to and insisted on by fixed-point con- 
stables, or by constables moving about on motor-cars 
or bicycles. Slow moving and frequently stopping 
vehicles are another cause of congested traffic. A 
great deal might be done by arranging that during 
certain hours much of the slower moving traffic is 
shunted into alternative routes, so as to be kept by 
itself. An increase in the speed of the street traffic is 
desirable; for the faster the vehicles travel the less the 
street is occupied by them. Motor-cars can safely 
travel at sixteen miles an hour, and, therefore, need 
only take half the time and occupy only half the street 
surface that an omnibus does when traveling at eight 
miles per hour. Such high speeds as these, which are 
desirable and perfectly safe for motor cars, cannot, 
however, be obtained unless some regulations are made 
as to the use of the roadways by foot passengers. 
There is no rule of the road for foot passengers—they 
pass one another on the footpath, or vehicles in the 
roadway, just as they please. No driver of a vehicle 
in the road who sees a foot passenger stepping into the 
roadway can ever tell with certainty what his move- 
ments will be. It will be no hardship to foot passengers 
to insist on their movements being regulated. 

Much has been recently said and written on the 
subject of motor-cars and motor-wagons. It is gener- 
ally admitted that there will be considerable scope for 
engineering skill and capital in their improvement 
and construction. It is by no means an easy problem 
to put into the hands of the public such a complicated 
piece of mechanism as a self-propelled carriage which 
has in most cases to be managed and driven by men 
who have had no special mechanical training. Motor- 
cars to be universally successful must be made so as 
to reduce to a minimum the liability to break down; 
repairs must be limited to the replacement of worn 
or damaged parts by other parts, which must be sup- 
plied by the manufacturers so that they can be readily 
put in by the unskilled users. That this can be done 
is shown by the success and universal use of type- 
writers, sewing machines, and bicycles: all of these are 
really complicated pieces of mechanism, but which are 
now in such general use and in everyone’s hands. In 
these cases, however, the organized manufacture of 
machines with thoroughly interchangeable parts, or 
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components as it is the fashion to call them, has only 
been developed after the type of machine had settled 
down, and this up to the present cannot be said of the 
motor-car or motor-wagon. Up to the present the de. 
velopment of these cars has gone on on several lines, 
The development in France, which so far has led the 
world, has been principally in the direction of the use 
of light motors driven by petrol spirit. Again to 
France we owe the flash boiler of Serpollet, which as. 
sists the use of steam engines for this purpose. 

At first sight steam, with the complications of boiler, 
engine, and condenser, does not appear likely to com- 
pete favorably with the simpler spirit motor, but for 
heavier vehicles, where steady heavy pulling power is 
of importance, up to the present no internal combus- 
tion motor has competed with it. ihe Americans, with 
their usual skill and power of rapidly organizing a 
new manufacture, have already turned out a very large 
number of steam-driven motor-cars, which are so 
largely in use in unskilled hands that it shows that 
they have already solved the problem to some extent. 

The directions in- which the two classes of motors re. 
quire further development are, for the internal com- 
bustion motors, the satisfactory and inodorous use of 
the heavier oils, and in this perhaps Herr Diesel may 
help us with his wonderfully economical motor :im- 
provements in the clutch mechanism, for with all in- 
ternal combustion engines up to the present it lias 
been found impossible to start the motor when coupied 
to the driving-wheels of the car; and in the case of 
the steam motor the simplification of the boiler, ‘he 
boiler feed mechanism, the inodorous and noisel-ss 
burning of heavy oils as fuel, improved condens: rs, 
methods of lubricating the pistons and valves so as 
to avoid oil passing back to the boiler with the c¢on- 
densed water, and the rendering of all processes of 
boiler feed and fuel feed mechanism completely ai to- 
matic so as not to require the attention of the driver. 
On points common to both classes, although much ! as 
been done, further improvement is required in ‘he 
methods of transmitting the power from the motor to 
the driving-wheels. In the case of the steam cars, 
where this has been done by single reduction, us ng 
chain, pinion, and sprocket, very efficient and noise! ss 
transmission has already been obtained, but up to 
the present in most of the internal combustion engi .es 
where more than two cylinders have to be employ d, 
it has been found necessary to arrange the crank sh ift 
of the motor at right angles to the axle of the drivi ig- 
wheels, so that part of the transmission having to be 
through bevel gear, this part has up to the present al- 
ways been noisy. In the providing of noiseless ind 
efficient chain driving, the manufacture of cars |.as 
gained greatly by the high degree of perfection to wh ch 
these chains had already attained for bicycle work. 

The recent great road races which have taken plice 
in France and elsewhere have shown that the motor- 
ear can be driven safely at a very high speed, already 
reaching in some cases seventy miles an hour; but to 
render this capacity for high speed useful, not only 
must special roads be provided on which these hich- 
speed cars can travel without danger to others and 
with least slip and wear and tear of tires, but a grvat 
deal requires to be done in the improvement of ‘he 
pneumatic tires, which at present get excessively hot, 
and therefore damaged by these high-speed runs. At 
these high speeds the mechanical work done on the ma- 
terial of which the outer covers of pneumatic tires re 
composed is excessively high. It can probably be re- 
duced by increasing the diameter of the wheels, but, 
of course, at the cost of increased weight and, to some 
extent, of stability, for the side strains on the wheels 
of these cars when swinging round curves of shiurp 
radius are very great. ; 

Another direction in which mechanical invention is 
required for the wheels of motor cars and wagons is a 
shoeing or protection of hard material of easily re- 
newable character which can be firmly and safely at- 
tached to the outside of the tire covers to take the wear 
and cutting action caused by the driving strain and by 
the action of the breaks on sudden stops. 

The late R. W. Thomson, of Edinburgh, made good 
progress some thirty years ago in providing steel shoe- 
ing for the solid rubber tires he then used, and the 
problems of providing the same for pneumatic tires 
ought to be no harder than those he then successfully 
encountered. 

One of the topics which has been most strongly 
discussed during the last year has been the position 
which this country holds relatively to other countries 
as regards its commercial supremacy in engineering 
matters. A few ycars back we were undoubtedly ahead 
of the world in most branches of méchanical engineer- 
ing, but owing to the huge development of mechanical 
engineering in America and Germany, we are «er 
tainly being run very hard by these countries, and 
everyone is looking for means to help us to regain our 
old position. In endeavoring to learn from America 
we see that, although the workmen in that country re 
ceive higher wages than they do here, and although 
the cost of some of the materials is higher than i: is 
here, their manufacturers manage to deliver engines, 
tools, and machinery of all classes of excellent quality 
at a price which appears to our manufacturers to be 
marvelously low. When we look into the matter we 
find that the chief difference between the manufacturer 
of America and the manufacturer at home is tat, 
whether it be steam-engines, tools, agricultural ma 
chinery, or electrical machinery, the American in- 
variably manufactures goods in large quantities to 
standard patterns, whereas we rarely do so here. at 
any rate to the same extent. Where we turn out ar- 
ticles by the dozen the Americans turn them out by the 
hundred. This difference in the extent to which an ar- 
ticle is reduplicated is caused by the Americans having 
realized to a far greater extent than we have the ad- 
vantage of standardization of types of machinery. 
They have felt this so strongly that we find in America 
that work is far more specialized than it is here, 80 
that a manufacturer as a rule provides himself with 4 
complete outfit of machinery to turn out large num 
bers of one article. He lavishes his expenditure 02 
special machinery to produce every part sufficiently ac 
curate to dimension to secure thorough interchange 
ability; consequently the cost of erecting or assem 
bling the parts is far less than it is here. One rea 
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to impose on his purchasing public his own standard 
types, Whereas we have not been able to do so, is that 
very rarely in America does a consulting engineer 
come between the manufacturer and the user, whereas 
here it is the fashion for the majority of purchasers 
of machinery to engage a consulting engineer to specify 
and inspect any machinery of importance. By this I 
do not impute any blame to our consulting engineer; 
he considers the requirements of his client, and insists 
that they are to be adhered to as closely as possible; to 
him the facility of the production of articles in large 
quantities is of no moment. In America it seems to be 
understood by the purchaser that it is a distinct advan- 
tage to everyone concerned, both manufacturer and pur- 
chaser, that the purchaser should to some extent give 
way and modify his requirements so as to conform with 
the standard patterns turned out by the manufacturer. 
Although manufacturers all hope for this simplifica- 
tion of patterns, yet, for the reasons I have given, it 
wil! be some time before their hope is realized. But on 
other matters it is quite possible for manufacturers to 
combine, so as to obtain some standardization of parts 
which they manufacture which will reduce costs and 
be of advantage to everyone concerned. Many years 
ago Sir Joseph Whitworth impressed on the world the 
importance in mechanical engineering of extreme ac- 
curacy, and of securing the accurate fit and inter- 
changeability of parts by standard gages. But in spite 
of his idea being so widely known and taught, how 
seliom it has been acted upon to the extent that it 
should be. We pride ourselves on having all our screws 
ma le of Whitworth standard, and yet how many of the 
standard bolts and nuts made by different makers fit 
on another? I myself have sat on a committee of this 
As-ociation which was called together twenty years 
ag. with Sir Joseph Whitworth as a member of it, to 
fix on a screw gage which would be a satisfactory con- 
tin iation of the Whitworth screw gage down to the 
sn illest size of screw used by watchmakers. It has 
tal en all these years to carry out the logical outcome 
of Sir Joseph Whitworth’s original idea, viz., the pro- 
vi ing of standards to be deposited in care of a public 
au hority to act as standard gages of reference. The 
co'iplete interchangeability of parts which I have 
al ve referred to, and which is so desirable in modern 
m: -hinery, can, of course, be obtained within the lim- 
its of one works by that works providing and maintain- 
in; its own standards to a sufficient degree of accuracy. 
Bu: if the articles be such as watches or bicycles, mo- 
to: cars, etc., it is very desirable that all parts liable 
to require replacement should be made by all manu- 
fa: turers to one standard of size, and in order that the 
ga es required for this purpose should all be exact 
co ies of one another it is necessary that they should 
be referable to gages deposited either with the Board 
ot Trade or with some body specially fitted to verify 
th m and maintain their accuracy. 

‘p to the present the Board of Trade has dealt with 
th simple standards of weight, capacity, and length, 
bu! in other countries National Standardizing Labor- 
atories have been provided, viz., by the Germans at 
th ir Reichsanstalt at Charlottenburg, and with the 
ha»piest results; here at last, through the exertion of 
th: Council of the Royal Society, our government has 
beon moved to give a grant in aid and to co-operate 
with the Royal Society to establish a National Physical 
Laboratory for this country. About ten years ago Dr. 
Oliver Lodge gave the outlines of a scheme of work 
for such an institution. Later Sir Douglas Galton, 
in his Presidential Address to this Association, called 
atiention to the good work done by the Germans and 
the erying need that existed for such an institution in 
this country. The matter has since progressed. A 
laboratory is already in existence, and will soon be at 
work, at Bushey House, Teddington; it is a large resi- 
dence, which was once occupied by the late Duke of 
Clarence and afterward by the Duc de Nemours. It 
will make an admirable laboratory, as it has large and 
lofty rooms and a vaulted basement in which work can 
be carried on where it is important to secure the ob- 
server against changes of temperature. 

‘he aims of a National Physical Laboratory have 
been well put forward, by Dr. Glazebrook in a recent 
lecture at the Royal Institution, in which he points out 
how little science has up to the present come to be re- 
garded as a commercial factor in our commercial 
world. The position of manufacturers of all classes 
must be helped and improved by a _ well-considered 
series of investigations on the properties of materials, 
measurements of forces, and by the careful standardiz- 
ation of and granting certificates to measuring appar- 
atus of all classes. Until the question is fairly faced 
and studied, few t.anufacturers realize how helpless in- 
dividual effort or individual investigations must be 
when compared with comprehensive and continuous 
investigations which can be carried on by a National 
Laboratory so as to deal with the whole of each sub- 
Ject completely and exhaustively instead of each in- 
vestigation being limited by the temporary need of each 
manufacturer or user. 

\s an example Dr. Glazebrook showed how much has 
been done at Jena and afterward at the Reichsanstalt 
in the development of the manufacture of glass used in 
al! classes of scientific apparatus. The German glass 
trade has benefited enormously from these investiga- 
tions. The microscopic examination of metals, which 
Wes begun by Sorby in 1864, has been much worked at 
by individual investigators in this country, but its 
further development, which is probably of enormous 
importance to arts and manufactures, is clearly the 
duty of a National Laboratory. We owe much to the 
in estigations of the Alloys Research Committee of the 
Institution of Mechanical Engineers; but, again, this is 
work for the National Laboratory. As regards the 
m asurement of physical forces how little is accurately 
known of the laws governing all resistance and wind- 
pressure, and the means of measuring them. Who can 
formulate with any certainty a law for the air re- 
Sistance likely to be met with at speeds in excess of 
tizhty miles an hour, the importance of which I have 
already noticed? 

have already alluded to the verification, care, and 
Mointenance of ordinary standard gages of accuracy. 
In this electrical age the accuracy of electric standards 
is of supreme importance. 

These are only a few of the directions in which we 
can foresee that the establishment of a National Phy- 
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sical Laboratory will be of the greatest use and assist- 
ance to our country in enabling it to hold its own in 
scientific and engineering matters with its energetic 
rivals. The work has been commenced on a smal! 
seale, but it is to be hoped that its usefulness will 
become at once so evident and appreciated that it will 
soon be developed so as to be worthy of our country. 


IMPROVISED BOOSTERS. 
By Water M. Hous. 

Iv is safe to say that at some period of the growth 
of nearly all the smaller electric railways it has been 
found on extending some of the longer lines that 
trouble was experienced in operating the cars upon 
the regular schedule. The report from the motormen 
may be simply that they were unable to make time 
because the car would not speed up, or a more serious 
turn may be given to the matter by the condition of 
the motors. The inspector may discover motors badly 
overheated and charred, or, what is very likely to be 
the case, motors may burn out on the road with un- 
usual frequency. This may occur when cars are oper- 
ated on the regular schedule, or may not appear until 
some special occasion calls a larger number of cars 
into use near the end of the line. 

Upon investigation it is usually discovered that the 
trouble is due to low voltage caused by excessive drop 
ir the line. The next thing to do is to see what the 
drop really is. By keeping the station voltage as 
steady as possible for a time and running a car pro- 
vided with a voltmeter connected between trolley and 
ground, at the end of the line, the difference in voltage 
is speedily found. In order to get a complete and 
exact knowledge of the conditions, it will be well to 
try this under various conditions, that is, with one 
car started slowly and then quickly, and then with 
several cars together in such combinations as are 
likely to occur in practice. 

At this time (if the figures are not already at hand) 
tests should be made to determine what current the 
cars will take at normal voltage, under the conditions 
likely to obtain at the end of the line under considera- 
tion; that is, supply a car (which is in good condition) 
with a voltmeter and an ammeter and take readings at 
normal voltages while the car is run under similar 
conditions as to track and grades to those on the line. 
This, of course, is a rather rough metho?, but it will 
serve in this case. Having obtained these values, and 
knowing from the schedule the number and positions 
of the cars at various points at different times on this 
extended section, a very good prediction may be made 
as to the current necessary for these cars, at or near 
normal voltage. 

Now, in a case like this there are at ‘east three re- 
sources for solving the difficulty (an additional station. 
storage batteries, or alternating transmission being 
out of the question). First, additional feeder wire: 
second, a booster in the present feeders; third, a com- 
bination of these two. The scope of the present article 
is not great enough to include the many questions 
which decide, under given conditions, whether or not 
a booster shall be installed; it is assumed herein that 
the conditions are such that a booster is the best way 
out of the difficulty. The third method, then. will be 
discussed—the use of a booster and an additional 
feeder. 

Assume that the particular branch under considera- 
tion extends from the station for a distance of about 
nine miles, and the heaviest load is well out toward 
the end; suppose that this load amounts to about 150 
amperes at its maximum. (This 150 amneres is calcu- 
lated from the value known to be used by cars under 
the given conditions at normal voltage, combined with 
a study of the schedule, which latter shows the posi- 
tions of the cars at any particular time and place.) 
Suppose that a further study of the conditions, includ- 
ing the allowable cost of additional feeder wire, shows 
that a drop of about 300 volts, with 150 amperes flowing, 
is the value to be used. As this 150 amperes is maximum 
value for regular running conditions, and not the 
average value, the actual all-day loss in the line is not 
so great as might appear at first sight. With 550 volts 
at the station and a drop in the line of 300 volts, a 
“beost” of 300 volts will obviously be renuired to give 
550 volts at the end of the feeder. A “boost” of 300 
volts, with 150 amperes flowing, means a booster ratio 
of 2 to 1. 

Consider somewhat in detail the conditions under 
which a series booster operates. The entire feeder cur- 
rent flows through the field as well as the armature. 
and supplies the entire field excitation. The current 
in the feeder, and consequently in the tield, varies be- 
tween zero and 150 amperes. Now, so long as we keep 
below the bend in the excitation curve, or before the 
field magnet core becomes saturated, the ratio of field 
strength to amperes, and hence of volts to amperes, 
remains constant. This, however, is not of strict im- 
portance, so long as we know about what to expect 
and do not go too far beyond. As is easily seen, this 
means a field range from about zero nearly to satura- 
tion, and it might appear that trouble would be expe- 
rienced due to sparking, etc. 

In designing a shunt or a compound-wound machine. 
the question of sparking depends upon: the volts per 
commutator bar, the field strength, the armature reac- 
tive ampere-turns, and the inductance of the short- 
circuited armature coils; in such a machine a range 
of field strength such as that mentioned would clearly 
be impossible. In a series booster the conditions are 
something like this: Starting with a 300-volt “boost” 
at 150 amperes, the machine runs all right, sparklessly 
If, now, the current drops to one-half, 75 amperes, the 
field strength, and consequently the voltage of the 
“boost,” are halved. This cuts in two the volts per 
commutator bar, so that the field is now able to re- 
verse the current in the armature coils between adja- 
cent commutator bars under precisely similar condi- 
tions as heretofore. This is the case all the way up 
and down the voltage variation. 

As the field and armature are in series, the arma- 
ture back ampere-turns that react upon the field vary 
in just the same proportion as the field ampere-turns, 
and there is at all times, within the limits set. a bal- 
ance of forces. In the case of a very sudden increase 
of current there will be a tendency toward sparking. 
more especially if the field poles and cores are massive, 


21655 


as then there is likely to be some sluggishness in the 
change in the field strength and for a moment the ar 
mature reaction may weaken the field and so cause 
sparking. 

At the present time boosters of all sorts, kinds and 
descriptions may be bought ready made, or made to 
order for a consideration, but this was not always so. 
and even now an improvised booster may be made up 
that will give entire satisfaction and cost less. Some 
stations may be so fortunate as to have an old-style 
smooth-core or gramme-ring generator, already oper- 
ating with newer machines or kept as 4 spare, as is 
the case in many installations. Now, a machine of this 
type can be very readily and economically changed 
into a booster. It is safe to say that the machine is 
belt-driven. For this particular case a machine of 
about 40 to 50 kilowatts capacity will be required. The 
following points must be ascertained at the outset: (1) 
Turns on each field spool (ascertained from the manu 
facturer or by actual count); (2) ampere-turns of field 
at full load (field current multiplied by turns); (3) 
ampere-turns of field which give the bend in the satu- 
ration curve. In order to ascertain the field ampere- 
turns required at the point where the saturation curve 
bends most sharply, proceed as follows: 

Run the machine at normal speed with the armature 
open-circuited, and measure the volts at the brushes 


and the amperes in the field. Start with a strong 
field, decreasing gradually and taking reading at in 


tervals on the instruments until a low reading is 


reached. Then break the field entirely and start in 
again with a weak field, gradually increasing and 
taking readings as before, until the preceding high 


values are reached. If these values are plotted with 
armature volts vertically and field ampere-turns hori 
zontally, the bend in the curve, or the point where the 
field approaches saturation, is very easily seen. Care 
should be taken when decreasing the field strength to 
keep going down and never return to a point, and 
vice versa when coming up the curve. The curves will 
doubtless come fairly near together and a mean value 
can be taken. The ampere-turns corresponding with 
the bend of the curve should be taken as the maxi 
mum value of the field ampere-turns in rewinding the 
booster, although a large leeway is allowable if by 
that means it will be better for the other factors, as 
for instance, the winding of the armature. In this 
particular case the value of the ampere-turns obtained 
from the curve, divided by 150, will give the number 
of turns for each pole of the booster 

Next ascertain (4) the armature turns in series be 
tween brushes (obtain from manufacturer or by inspec 
tion): (5) normal revolutions per minute (probably on 
name plate): (6) maximum allowable brush contact 
on commutator (by inspection; the increased current 
will doubtless require more brush-bearing surface, and 
even if a commutator of the same number of segments 
is used greater width will be necessary. A new com 
mutator may be required). 

In the case assumed, if the 
favorable (as will be discussed later), the turns on 
the armature in series will be for the booster about 
300/500 of what they were before. the machine having 
been originally wound for 500 volts. There are so 
many types of machines which might be adapted in 
this way that only general advice can be given: but 
in many cases the entire work can be performed by a 
regniar employé, although a skilled armature winder 
will be required. The voltage of a dynamo depends 
upon the speed, S; the strength of the field, F. and the 
turns in series on the armature. By varying any of 
these quantities we vary the voltage, or the “boost” in 
this case, by a proportional amount. So that here. 
within considerable limits, the speed of the machine 
may be varied and this may help out in the armatur 
winding. That is to say, the maximum strength of 
the field is fixed by the original design of the machine 
the maximum volts “boost” is fixed by the conditions 
first determined; hence, the product of revolutions pet 
minute and turns in series on the armature must equal 
a certain value. They may, however, be varied between 
themselves, which may give some leeway in winding 
the armature. Below the field maximum there is also 
a considerable range, and all of the above quantities 
can be varied (subject to the above conditions) to 
favor the winding of the armature 

The rewinding of the field is very easily done; the 
coils may be of copper ribbon or simply flexible cable 
coiled on, depending, of course, upon the machine. If 
a flexible cable is used, a rough way of getting the 
proper field would be to simply wind on what is known 
from previous tests to be an excessive number of turns 
and then measure the “boost” with full load on the 
machine. Turns could then be taken off until the 
proper voltage was obtained. This applies more pa) 
ticularly to a bipolar machine where the cable could 
be easily handled. 

It sometimes happens after a booster is installed, 
that a change is required in the ratio of volts to am 
peres. There may be a change in the regular load 
conditions on the feeder, or it may be desired to switch 
the booster to some other feeder Within certain 
limits this is easily accomplished, if the desire is to 
lessen this ratio, by putting a resistance in parallel 
with the field, shunting part of the current. It will 
be found very convenient to have this shunt box made 
up with several steps in it. so that a change of ratio 
ean be very readily obtained. 

Knowing the field resistance, the present maximum 
ampere-turns on the field, and the corresponding maxi 
mum volts “boost” and amperes, the resistance for th: 
shunt box can be easily calculated 

300 volts 
ratio is ———- 2; say 
150 amperes 


other conditions are 


The first the desired 
200 volts 

ratio is 
150 amperes 


1.33 


Now, as shown above, the volts supplied by the 
booster depend directly upon the field strength or am 
pere-turns, other things being constant. So we re- 
duce the-ampere-turns on the field according to the 
above ratio. If the first ampere-turns are represented 
by A, then the second ampere-turns will be equal to 


Ax 


2/3 A, and if the field resistance be repre- 
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sented by R then the shunt-box resistance will be equal 
to 2R, according to the principle of divided circuits. 
As shown above, if this weakens the field too much, 
so as to entail sparking, a lowering of the speed may 
be resorted to instead. It should be kept clearly in 
mind that nearly all the essential points have con- 
siderable allowable margins on both sides. These 
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and in the interior of which is situated the brake, 
and of two carriages supporting the barrel and capa- 
ble of sliding upon the cradle. The latter is connected 
with the carriage, properly so called, through a pivot, 
so that it can take on a lateral motion permitting of 
the rectification of the direct fire without its being nec- 
essary to displace the carriage. 


Fia. 


1.—THE EHRARDT RAPID-FIRE CAMPAIGN GUN OF 3-INCH CALIBER. 


Fie. 2.—LOADING THE EHRARDT GUN. 


limits can be determined by experiment and observed 
in changing the machine. In rewinding the armature 
a liberal policy should be followed as to radiating sur- 
face and size of wire for the increased current.— 
American Electrician. 


THE EHRARDT CAMPAIGN GUN. 


Ir was hardly four years ago that the campaign 
artillery of the German army was provided with what 
was called an accelerated fire gun, which it is now 
thinking of discarding in favor of other pieces of a 
more modern model, that is to say, of rapid fire. It 
must be said also that the gun with which the French 
army has recently been provided leaves that of the 
Germans far behind it. A few figures will suffice to 
show the disparity that exists between the two wea- 
pons. That of the Germans is capable of firing but 
eight shots a minute at a maximum, while that of the 
French is capable of firing twenty-four in the same 
time. A single one of the French guns is therefore of 
as much avail as three of the German. 

So, at the great maneuvers of the present year, the 
German army is going to try a new gun devised by 
the Ehrardt establishment, and the principle and ar- 
rangements of which appear to be close imitations of 
those of the piece now in use in the French army. 

The following are the data that we have been able 
to obtain on the subject of this weapon: The Ehrardt 
gun is a rapid-fire one, of a caliber of 3 inches. With 
its carriage, it weighs 1,980 pounds, and, with the fore 
carriage, 3,520. Such extreme lightness, which is in- 
dispensable for a campaign piece, is obtained through 
the use of steel tubes for the pole of the carriage, the 
fellies and the spokes, and just the number of rivets 
necessary. 

The gun is of Ehrardt steel, a metal that has the 
property of presenting a great resistance. The closing 
of the breech, for which the house has no preference, 
may be done by screw, wedge or eccentric of the Nor- 
denfeldt system. We are credibly informed, however, 
that the German artillery has given preference to the 
wedge, because of the experience that its gunners have 
already had with this system. As in all rapid-fire guns, 
the opening and closing of the breech are effected in 
a single motion. The cocking of the piece constitutes 
one motion, as does that of the firing, which is effected 
by means of a lanyard. The gun is capable of im- 
parting to a 143-pound projectile an initial velocity of 
1,640 feet. It seems that this is the limit that all cam- 
paign guns have reached, and it is to be remarked that 
such velocity is just the same as that formerly attained 
by smooth-bore guns. [t must he observed, however, 
that the old round balls were relatively lighter than 
the cylindro-ogival projectiles of the present time. 

The carriage consists of an upper part called a 
cradle, which is formed of a U-shaped seamless tube, 


The piston rod of the hydraulic brake is screwed to 
the front of the cradle, and the anterior extremity of 
its cylinder is connected with the fore carriage; so 
that, when the gun is fired, the piston rod remains 
immovable, while the cylinder recoils with the piece. 
In this motion, the cylinder compresses recuperating 
springs which, when the recoil is at an end, bring the 
gun back to a firing position. 

The carriage includes a telescopic pole, so called be- 
cause it can be lengthened or shortened at will. En 
route. a minimum length is given it, but for firing it is 
pulled out to its full extent. Its extremity, which is 
provided with a “spade,” or shoe, is fixed in the ground, 
and in this way the carriage is made exceedingly stable, 
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It may be seen from what we have said that the 
pointing has scarcely any chance of being modified, 
The pointer confines himself to effecting the few slight 
variations necessary by means of a hand wheel placed 
within his reach. Upon the whole, the quickness of 
firing depends only upon the time necessary for the 
piece to recoil and return to battery, since, with skillful 
gunners, it is easy to charge the gun almost completely 
while it is in motion. It is possible to fire from 15 to 
20 shots a minute. In front of the weapon may be 
fixed a steel shield for protecting the gun squad from 
infantry balls. 

The gun is loaded with a metal cartridge containing 
the powder and supporting the projectile. The cases 
are of steel or brass. The powder, which has nitro 
glycerine for a base, is smokeless. 

The projectiles are of three kinds: (1) a bal! or 
shrapnel shell of iron plate with a rear charge an an 
extra light fuse of aluminium, and containing 3090 
balls, each weighing 165 grains. When the fuse com. 
municates fire to the internal charge, the latter simply 
drives the ball forward without rending the jacket, 
The result for the balls is an increase of velocity of 
about 165 feet. The maximum duration of the fus: ig 
21 seconds, corresponding to a range of 19,680 feet for 
an initial velocity of 1,640. 

(2) A thick-walled, high explosive shell containing 
a powerful explosive charge analogous to French 
inite. This shell, which acts only through its f ag- 
ments, is designed to be fired solely at wide angle in 
order to reach an enemy behind his intrenchments 

(3) A torpedo shell, which is elongated and has thin 
walls, so that it can contain as heavy a charge as os 
sible of a powerful explosive. It is employed for de- 
stroying intrenchments and all objects that offer a re 
sistance.—For the above particulars and the eng ay- 
ings we are indebted to La Nature. 


THE SEWERS OF ANCIENT ROME. 


Tue early cloace or sewers of Rome appear to } .ve 
been the work of the Greek Tarquinius Priscus. ‘T :ey 
drained every street of Rome and were works of g :at 
magnitude. It was the construction of these and |. ‘er 
sewers that made many valleys in Rome, origin: lly 
mere marshes interspersed with pools of water, | ito 
dry and habitable ground, and thus contributed \ sry 
largely to the growth and prosperity of the « ty. 
These great drains must have been constantly flus ed 
and kept clean, for they carried not only the sew ge 
of the city, but also the water of a number of nati ral 
springs. An enormous flood of pure water was « >n- 
stantly poured into Rome by the great aquedu ts. 
The largest of these drains was big enough fo a 
loaded hay cart to drive up a considerable dista: ce. 
In addition to the waters referred to there were ; (so 
many small streams to be provided for. Their ba ks 
appeared to have been lined with great blocks of stcne, 
leaving a channel some 5 feet wide so as to prev nt 
the spreading and the wandering of the flood water, jut 
no attempt appears to have been made to straigh en 
or shorten the streams. The Cloaca Maxima as 
very irregular in its path and does not resembl a 
drain built by Etruscan engineers. Lanciani claims 
that the Roman cloace have been overpraised. I! is 
certainly a marvelous fact that they were still in ise 
a few years ago after a lapse of twenty-six centur. es. 
They bid defiance, however, to modern sanitary prin- 
ciples. In the first place they served to carry off s:w- 
age and the rain water together, making it necessiry 
to have large openings along the street, exposing ‘he 
inhabitants to the dangers of sewer gases. Then they 
all emptied into the Tiber, polluting waters that were 
used not only for bathing, but also for drinking pur- 
poses. The latrines of the Roman houses were placed 
next to the kitchen and the same drain was used for 
the sinks. Against such menaces to health the Ro- 
mans had only the hilly nature of the ground and 
their abundant water supply which kept all drains 
constantly flushed. In the many hundred antique 
drains discovered in Lanciani’s time, he never saw a 
sign of communication with the houses lining the 
streets through which the drains passed. All the side 
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channels which emptied into the Cloaca Maxima be- 
longed to streets or public buildings, none to private 
dwellings. This fact would lead us to suppose that 
these pools were more popular than communications 
direct with the public sewer; still only one has been 
discovered in all the excavations. 

The Cloaca Maxima was about 10 feet 6 inches wide 
anc about 14 feet high to the crown of the vault. Its 
floor was paved with polygonal blocks of lava like a 
Roman street. Along parts of its course the stone 
yault has been replaced in Imperial times with one of 
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cents per pound on the same basis as in France, while 
the output for the Pacific Northwest was probably not 
far from 7,000,000 pounds of Italian, selling for 414 
cents per pound, all sizes, and of Agen, about 5,000,000 
pounds, selling for 3 cents per pound, all sizes. 

The chief prune-growing sections of Germany are the 
provinces of Baden, Elsass, Lothringen, and the King- 
dom of Saxony. This latter region extends into Bo- 
hemia along the Elbe River and its tributaries from a 
point near Tetschen to Leitmeritz, a distance of 30 
miles, more or less, and extending over a belt of coun- 
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co.crete. It has its exit in the quay wall which lines 
th: river bank by the Forum Boarium. At this point 
its arch, which is nearly 11 feet wide and more than 12 
fet high, is formed of three rings of peperino vous- 
sors, as is clearly shown in our engraving. In 1890 
a arge piece of Cloaca Maxima, nearly 700 feet long, 
wis cleared out and can now be visited without dif- 
fic (lity. Numbers of fish attracted by the offal in the 
driin appeared to have penetrated up the Cloaca a 
lo. g distance from the exit of the Tiber and to have 
ben caught and eaten by the poorer classes of Rome. 

‘here is some reason for believing that the idea of 
building the great arched cloaca was derived, like 
most of the early Roman architecture, from the partly 
Hellenized Etruscans. 


PIL.UNES AND PRUNE CULTURE IN WESTERN EU- 
tOPE, WITH SPECIAL REFERENCE TO EXIST- 
ING CONDITIONS IN THE PACIFIC NORTH- 
WEST.* 


fur prune industry of France is about a thousand 
yecrs old, and with a few exceptions due to the recent 
in'roduction of modern commercial evaporation and 
pecking plants, it is carried on in much the same way 
today, so far as the producer is concerned, as it was 
four hundred or more years ago. While the industry 
is less than a half century old in America, and great 
changes have been made in the methods of producing 
the cured product, French methods have remained 
practically unchanged for centuries. 

lo the person familiar with the Pacific Coast orchard 
areas, France offers a very disappointing field for 
or-hard study. Her orchards would be called, more 
properly, fruit gardens. As such, of course they are 
extremely interesting and fraught with lessons to the 
American horticulturist. While it is true that one 
finds an occasional small area planted to trees in the 
w:y that is common in western America, yet on the 
whole the orchards of France are composed of a mix- 
ture of plantations of fruit trees and shrubs, ornamen- 
ta’ and other plants 

Che chief part of the prunes of France are produced 
in the northern and eastern parts of the department of 
«ot et Garonne, a section of country approximately 
2/00 square miles in extent, situated in the southwest- 
er) part of the country, about 45 miles from Bordeaux 
and nearly 60 miles from the Atlantic coast; in the 
northern and western parts of the department of Tarn 
et Garonne, which is somewhat smailer than the pre- 
ce ling department and lvying just to the southeast of 
it. in the department of Gironde, which is the region 
Surrounding Bordeaux; in the department of Deux- 
Sevres, a small section lying about 100 miles to the 
north of Bordeaux and 30 miles from the Atlantic 
covst; and in the central part of the department of 
M urthe et Moselle, an irregular strip of country lying 
ir the northeastern part of France adiacent to the Ger- 
mn border and along the Moselle River. The prunes 
from this latter section are of the “quetsche” type as 
ti tinguished from the Agen, or D’Ente, which is the 
eo nmon type in the former regions. Several other de- 
pa-tments also produce unimportant quantities of this 
fruit. The department of Lot et Garonne produces 
Neirly one-half of the total output of France, which 
for the year 1900 was approximately 100,000,000 


pe inds, selling for an average of 4 cents per pound, all 
si The same year the output of Agen prunes from 
California was about 130,000,000 pounds, selling for 3 

* By ER Lake, Condensed from Bahetin No, 10 Division of Pomo- 
%%., U, 8, Department of Agriculture, 
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AN ORCHARD OF ITALIAN PRUNE, NINE YEARS OLD, FREIBURG, BADEN, GERMANY. 


try probably not less than 15 miles wide on the average, 
with occasional stretches extending farther. The Bo- 
hemian section of this district is of much more com- 
mercial importance than the Saxon section. 

ORCHARD METHODS, 

In Bohemia are to be seen thousands of acres of 
prune orchards planted on the same general pian as 
our American orchards, with these differences: There 
are no large individual or corporate plantings, and 
prune trees are freely planted along the highways, 
lanes, boundary lines, and about the buildings as well 
as in orchards. An occasional single orchard block 
may contain 20 acres, and while this may appear quite 
insignificant to the large orchardist of the Pacific 
Coast, it is very different from the French type of 
prune orchard, which is generally a very irregular and 
mixed plantation of fruit-bearing trees, shrubs, vines, 
and other plants. 

With the exception of a quite limited region about 
Sainte Livrade and Villeneuve-sur-Lot, and an irregu- 
lar and broken section in eastern France between the 
Meuse and Moselle Rivers, the prune orchards of France 
are not planted in blocks or masses. The trees are set 
in rows, usually, though frequently there appears to 
be no attempt at regularity, and when in rows the rows 
are from 40 to 60 feet apart. Frequently three or four 
rows are planted side by side, the trees being approx- 
imately 16 to 20 feet apart each way. The zones or 
belts of rows are separated from one another by sev- 
eral rods of open field, and occasionally one such belt 
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of rows, extending from one end of a field to the other 
or even from one end of the farm to the other, will be 
the full extent of the orchard plantation upon a given 
property. In the rows not only are prunes planted, but 
there may be cherries, apples, pears, peaches, quinces, 
bush fruits, grapes, nuts, osier willows, and an occa- 
sional ornamental tree. Between the rows of trees 
are grown the various cereal, forage and root crops, 
or in many instances the tract of open land is a 
meadow. Often an owner or renter will have a few 
trees in a certain locality and others widely sepa- 
rated from them. Not infrequently these different 
orchard plats are two or three miles apart. 

The trees are never cultivated for themselves. Such 
tillage as the soil receives is given for the benefit of the 
field crops. It must not be inferred from this, how- 
ever, that fruit trees are never cultivated in France. 
In the region surrounding Paris, where immense quan- 
tities of fruit, such as cherries, plums, pears, apples, 
and small fruits are grown, excellent tillage is given 
the soil, but in this region, where land is very valuable, 
trees are grown close together—6 to 8 feet apart usu- 
ally—and the ground is literally covered with other 
crops. Or the tree crops may be scattered or in irreg- 
ular groups, and no particular attention given them 
save to gather the fruit. 


PRUNING AND TRAINING, 


In Europe the universal practice is to train orchard 
trees with high heads, the object being to let the sun 
and air have free access to the ground in order that 
the cover crop may have ample opportunity for develop- 
ment. Usually the trees are headed at a height of 
from 4 to 5 feet. Little pruning is done, save to thin 
out and occasionally to cut back the young growth if 
the trees are grown on land that is irrigated. The 
heads are usually round to roundish, and generally 
much smaller than in the case of Pacific Coast trees of 
corresponding age. The plum tree lives to a good old 
age in Europe and frequently is of large size. In the 
“quetsche” growing sections of Germany and Austria 
the trees are somewhat larger than the Agen trees in 
France and approach the size of similar trees on the 
Pacific Coast, though the style of pruning and trim- 
ming is the same in all sections—i. e., with high heads. 
The Mirabelle is treated in the same manner, though 
trees of this variety often attain a size considerably 
above that of the Agen at a corresponding age, and the 
spread of top is relatively greater. 


THE PRUNE IN COMMERCE, 


Commercially considered, the evaporated prune is 
apparently not now held in as high esteem as it has 
been heretofore. The people of Europe prefer the plum 
preserved in jars, cans, or bottles, in one way or an- 
other, to the evaporated product, yet large quantities 
of dried prunes are consumed by the middle classes, 
for the reason that the prices of preserved and canned 
plums are beyond their means. The chief reason, per- 
haps, for the decline of the prune in public estimation 
in Europe is that its appearance upon the market is in 
nowise improved over what it was twenty-five years ago, 
while in the case of all other fruits there has been great 
improvement in both the style and character of pack- 
ing and packages. In America the recent rapid im- 
provement in fruit refrigeration has worked harm to 
the dried-fruit industry in that it makes it possible to 
materially lengthen the season during which fresh 
fruits of many kinds may be marketed at a price within 
the means of the well-to-do industrial classes, and thus 
the demand for evaporated fruit is perceptibly reduced 
on the part of those whose means would otherwise per- 
mit them to pay good prices for this product. It is 
safe to say, however, that the market for the evapor- 
ated prune will steadily increase if it can be supplied 
with a high quality of fruit, neatly and cleanly packed, 
which can be sold for a reasonable price. At present 
the poorer people of England, France and Germany 
consume little fruit, relatively speaking. These people 
have a constant struggle to obtain the necessaries of 
life, and as fruit is held by most of them to be some- 
thing of a luxury it is only consumed when their means 
are in excess of the amount required for necessaries. 

There is a steadily growing demand in foreign mar- 
kets for pitted fruit, and an effort is being made by 
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some of the Austrian growers to meet this demand. It 
appears from a study of the situation that in the near 
future much of the better quality of prunes will be of- 
fered to consumers as “pitted plums;:” especially does 
this appear to be the outlook for the Italian and other 
large varieties. Consumers do not care to buy pits. 
This part, which costs the producer most in the con- 
sumption of soil fertility, has no value in commerce, at 
least in its present form, and a demand is being made 
to have it eliminated from the product. This change in 
the character of the marketable product of the prune 
would necessarily involve great changes in the process 
of curing. There is reason to believe, however, that 
the invention of machinery for pitting will eventually 
reduce the work of that operation, which is at present 
quite impracticable. 


SECONDARY PRODUCTS. 


As in the American orchards, so in the orchards of 
France and Germany, there is a large quantity of sec- 
ond-grade fruit unfit for the evaporator, or even, after 
having passed the evaporator, unfit for market as a 
plain evaporated product. At least nine-tenths of this 
low-grade fruit is distilled and put upon the market as 
“Prunelle” or “Quetsche,” liquors that would be called 
plum brandies by Americans. Not only is the inferior 
fruit from the prune orchards manufactured intv 
liquors, but also that from apple, pear, plum, grape, and 
small fruit plantations. In some localities, chiefly the 
large centers like Paris, Hanover, Berlin, and Hambury, 
much second-class fruit is used for making jams, jellies, 
marmalades, and fruit butters. Of the plum jams or 
marmalades the preference in France and England is 
for that made from the Reine Claudes, while in Aus 
tria and Germany large quantities of plum butter an? 
marmalade made from the “quetsche” (German prune) 
are consumed; but as an article of commerce this lat- 
ter product is of a much cheaper grade than that made 
of the Reine Claudes; also, while it goes into the mar- 
ket in tubs, casks, kegs, and stone jars, the former is 
put up in glass jars, fancy cups, wide-mouthed bottles, 
and various other dainty packages. Of the jellies, jams, 
marmalades, and fruit butters put upon the European 
markets but few are made of plums alone. Plum juice 
and flesh are usually mixed with apple and currant and 
occasionally other fruits, and the resulting product 
goes upon the market as “choice” products under va- 
rious names. The market demand for pure plum 
products of this character is quite limited, notwith- 
standing large fruit conserving factories have been 
endeavoring to place such goods upon the market. At 
present, outside of the Reine Claudes and Mirabelles ef 
France, England, and Germany, a small! part of thi 
“quetsche” crop of Austria, and the Bosnian product 
of plum butter, inferior plums are used for distillation 
Quetsche, especially when of considerable age, is ranked 
among the finest of brandies. The best is said to be 
made of half “quetsche” prunes and half Mirabelles. 
The present price for old Quetsche is 15 per cent above 
other brandies of corresponding age. 

In the large cities and at points where fruit packing 
and conserving plants are established there are dis- 
tilling plants of considerable size which purchase from 
small dealers and growers such fruits as are unfit for 
general market purposes. In the rural sections and 
where orchards are smali and scattered the distillation 
of waste fruits is effected by portable outfits, operated 
in very much the same manner as the American travel- 
ing steam wood-sawing machine. The method of con- 
ducting the work of these outfits is the same as prac 
tised by threshers, wood sawyers, and like concerns in 
America. A fixed charge is made by the hour or day 
and all expense of running the alembic. as it is called. 
is borne by the distiller; the orchardist or vineyardist 
simply placing the properly fermented fruit in an ac 
cessible place. The charges for distillation vary with 
the seasons and kinds of fruits. 


PACKING AND PACKAGES 


The one most neglected phase of the prune industry 
is that of packing and packages. In the marketing ol 
no other fruit or food product, save possibly the coarser 
vegetables, is so little attention paid to attractive pack- 
ing and packages. Not less than four-fifths of the product 
is put upon the market in large, rough boxes or bags. 
and especially is this the case with the smaller sizes of 
the European prunes and those from the’ Pacific North 
west. A few of the larger packing establishments of 
France, Germany, and California use a moderate 
amount of taste and a fair quality of material in their 
packages, while one or two French and German firms 
put upon the market a limited amount of very fancy 
packages of choice fruit. On the markets of the east- 
ern United States and Europe prunes are usually han 
dled like peanuts and potatoes. Instead of being 
handled as a prepared fruit food, they are treated as 
a raw article; exposed to the flying dust and dirt of the 
market place; shoveled and carted about just as one 
might handle coal, in old boxes, barrels, sacks, or trays. 
The result is that as the housewife passes from place 
to place making her purchases for the table the thought 
of dried prunes for sauce gives her a feeling of mild 
disgust, and justly so. If the average curer of prunes 
on the Pacific Coast could see the article as it is com- 
monly marketed in the large cities he would feel dis 
trustful of his own senses. Not all of the evaporated 
fruit is thus handled, but a large amount reaches the 
consumer in this way. Not alone the smaller grades. 
though certainly a larger per cent of these are thus sold 
than of the fancy grades, but some of the fruit of 49 to 
45 grade is sold with so much dirt upon it that the 
work of preparing it for the table must be as great as 
for potatoes. This condition can only be overcome 
by adopting a style of package that will not permi* 
handlers and dealers to foul the fruit 

There appears to be wo reason why this product un 
der ordinary conditions, provided it is protected from 
attack by insects, will not keep for two or three years 
without serious deterioration. Certainly there is no 
reason why it should aot be placed on the market in. 
such manner as to make it as attractive as the canned 
product, which is the chief competing article.* While 
it is possible that much of the evaporated product is of 
too low a grade and quality to warrant even a small 


* This year a San Francisco firm has put upon the market a packaye that 
bide fair to be the beginning of a better method of marketing this pro- 
duct. This is a 5-pound paper box. 
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additional expense for fancy packing, yet for all the 
higher grades and best qualities it would appear that 
this is a field worthy of thorough investigation by the 
progressive packer and shipper. In the world’s mar- 
kets to-day attractive packages count for at least as 
much as quality with the majority of buyers, and since 
dried prunes are looked upon by many as a coarse food 
it is the more important that careful attention be given 
to their market appearance. The glass jars, bottles, 
and cans in which some of the Bordeaux packers put 
up a portion of their fancy-quality prunes are too ex- 
pensive for the general market, and yet, thus far, these 
are the only packages in which the fruit keeps for an 
indefinite period without decreasing in value through 
being worm-eaten and sugared. The great need at pres- 
ent is a cheap, light, fly and air-proof package. 


METHODS OF MARKETING, 


There are several feacures of this phase of the Euro- 
pean prune industry that are worthy of attention by our 
growers. One of the first matters to attract attention 
is the method of making sales at the country market 
place. This is where the crop changes hands from the 
small grower and evaporator to the dealer, packer, or 
shipper. Every considerable village of Europe has its 
market place. In the larger villages and cities the 
“market” is of daily occurrence; in the smaller vil- 
lages, once a week. With the different villages within 
a more or less well-defined region, the market days oc- 
cur on different days of the week, thus enabling buycrs 
to visit different sections from day to day. One of the 
chief prune markets of France is Sainte Livrade, in 
the valley of the Lot. During the curing season there 
is held at this place every Thursday a dried-prune mar- 
ket—i. e., the prune is the chief feature of the “mar- 
ket.” Early in the morning one may see the people 
with all sorts of conveyances—wheelbarrows, hand- 
carts, donkey carts, ox carts, and carts drawn by men 
and women—traveling toward the market place with 
their prunes and other produce, and not infrequently 
may be seen both men and women carrying their mar- 
ketable produce in hand baskets or sacks thrown over 
their backs. At a set time, usually about 8:30 A. M. 
for the prune market, the sound of a bell or horn ?n- 
nounces that the market has opened. The buyer, with 
a little scale pan in hand, begins his work of testing. 
All about the market place, in boxes, bags, baske‘s, 
tubs, barrels, and other receptacles, are the various !ots 
of dried fruit. As the buyers pass from lot to lot the 
attending saleswoman—for usually a woman attends 
to this part of the business—sews, knits. eats, or con- 
verses with her neighbors. After the buyers have made 
the rounds and sampled the offerings, as to cured con- 
dition and size, they are ready to make offers on the 
various lots that they have decided are worth their 1t- 
tention. Sach buyer waits upon the several persons 
offering the lots that he desires, makes his bids in 2 
confidential tone and, if acceptable, the bargain is 
closed: otherwise he passes on and other buyers take 
his place, and so the round is made until all goods are 
sold. Occasionally, however, some lots are kept until 
the next market, the price offered not being acceptable 
to the seller. 

After sales are made the fruit is delivered by the 
seller to some warehouse, packing house, or depot, 
where it is weighed and paid for. On being received 
at the packing-house the fruit of each grade, as deter- 
mined by its cured condition, is put into large receiv- 
ing bins. Such fruit as is insufficiently dried (and 
frequently the proportion of this grade of fruit on the 
market is quite large) is spread on trays, placed on a 
large truck, and re-evaporated. The fruit that is prop- 
erly cured is graded by means of a grader made upon 
the same general plan as the Cunningham grader used 
on the Pacific Coast. Each grade is placed in a sep- 
arate bin, and after a period of sweating put through 
a processing bath, the composition and method of use 
of which the packer endeavors to keep secret. The 
fruit is then boxed, sacked, bottled, or canned, accord- 
ing to quality, appearance, and size, as the market may 
demand. This feature of the work is not unlike the 
California method of processing and packing. which is 
quite unknown in the Pacific Northwest, though a be- 
ginning along this line has been made by one or two 
firms. The culls from the grading are distilled, some- 
times alone, sometimes together with fresh fruit that 
is considered unfit for the drier. 

In many localities, and especially in northern Ger- 
many, large plants for evaporating, canning, preserv- 
ing. distilling, and packing are established, and to 
these the growers sell their fresh fruit. Some of these 
establishments have men and teams traveling over the 
country gathering up the fresh fruit. Sometimes the 
crop is bought on the trees, but more often after it is 
picked. 

As to the question of large factories or individual 
small evaporators, the more intelligent European deal- 
ers and producers are advocates of the plan of having 
large conserving plants. They realize that the large 
plants can be more economically handled, can prepare 
a more uniform grade and a greater variety of prod- 
uct, and are much better able to cope with the variable 
market conditions: a sufficient number of reasons, evi- 
dently, for their view of the question. The history of 
the growth of these fruit-food factories (for such they 
really are) in the Old World is one of much interest to 
the people of the Pacific Northwest, and it appears that 
it is only a question of time until our growers and 
dealers must adopt a system similar to that existing in 
France and Germany. The chief objection to the prod- 
uct of the Pacific Northwest to-day is that it is not 
uniform in size, quality, and pack, and that there is 
no certainty that an order placed and filled satisfactor- 
ily one year can be duplicated the next on a large scale. 
If, for example, the whole prune crop of the Willamette 
Valley could pass through one finishing and packing- 
house, there is no question, in view of French and 
German experience, that a fairly uniform grade and 
quality of product could be put upon the market from 
year to year, and that a stable market rating could be 
secured for the prune crop of this section, resulting 
most beneficially to the industry. 


EVA PORATION . 


As intimated in a previous paragraph, a large part 
of the prune crop of Germany and Austria is evapo- 
rated in the large commercial plants, while of the 
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crop of France over two-thirds is evaporated in the 
small, individual driers (“fours” or “etuves” as they 
are called there). Of the former of these methods 
little need be said, as in a general way the plants are 
constructed after the Zimmerman and Alden types 
of American machines and are less efficient, viewed 
from the standpoint of an American, than the im. 
proved evaporators now in use in the Pacific North. 
west. The only feature in which these European 
plants excel the commercial plants is that of making 
provision to use an inferior fruit in the preparation 
of various secondary products. If the fruit which 
comes into the plant will not make a good evaporated 
fruit, then it is used to make some other form of fruit 
product. In this latter respect our commercial evapo. 
rating plants have a great opportunity for improve. 
ment. 

Of the system of evaporation in France more may 
be said, for the reason that the fruit prepared by this 
method brings the highest price on the European mar. 
kets, and for the further reason that a brief discussion 
of this method will materially aid our growers in 
understanding what their present position is in this 
phase of the work of the world’s prune industry 

As before stated the prune of France is the Agen, 
commonly known on the Pacific Coast as Petite. or 
French. For the first part of the ripening perio: it 
is allowed to fall to the ground, and if the weather is 
fair it is gathered every two or three days. Should 
the weather be foul it is gathered every day. 

As shown by the prices paid at the first market:. as 
well as by the general appearance of the fruit itself, 
the first gatherings are of an inferior quality. As the 
season advances the trees are lightly shaken. The 
fruit is gathered in common hand baskets, usual]: by 
women and children, carried or carted to the buil ing 
where the drier (“four” or “etuve”) is located, and 
there, without dipping, washing, or grading in any 
way, is spread upon the drying trays, or “claies ag 
they are called. These trays are a most unique and 
interesting part of the apparatus. They are mad of 
various shapes, sizes, and material. Some are squire, 
some rectangular, and many racquet-shaped, ot ers 
round, others oblong. Some are made of wi low 
throughout, some of willow sides, while the Lotto: is 
a latticework of split Lroom-corn stalks or reed gf \ss; 
some have a wooden framework and galvanized \ ire 
bottom, and others are made of woven rush grass. In 
sizes they vary from small round ones, 18 inche- in 
diameter, to rectangular ones 2% feet by 4 feet or 
as long as 6 by 2'% feet wide. In one good-s zed 
“etuve”’* (a drier that will handle 12 to 20 bus iels 
per day) may be seen half a doven styles of t:ays 
varying as to size, shape, and the material of w! ich 
they are made. The fruit having been placed upon 
the trays at the opening of the season, is put into the 
oven or drying chamber, which has been previously 
heated to a temperature of 70 deg. C. (158 deg. °*.). 
The fire or heat is withdrawn at the time the fruit 
is put in, the chamber is closed tightly, and the fruit 
left for three days. During this time the fire is re- 
kindled each morning, and when the temperature of 
the chamber has reached 70 deg. C. the fire is with- 
drawn as before. At the end of the third day the 
fruit is removed, the chamber closed, the fire rekin«led 
or heat renewed, and the temperature brought wu to 
the standard, 70 deg. C. While the fruit is out i! is 
assorted roughly and the large prunes are dipped into 
red wine. All are then replaced in the oven, the |eat 
or fire withdrawn, and at the end of twenty-four hours 
the fruit is again taken from the oven. This time it 
is assorted, all cured fruit being removed and put into 
baskets, the sizing being done by eye during the opera- 
tion. The uncured fruit is returned to the chamber 
and such trays as may be empty are filled with fresh 
fruit. The chamber is then closed, and the provess 
repeated from day to day until the crop is cured. 


LOW TEMPERATURE RESEARCH. 


AN interesting contribution has recently been added 
to the Proceedings of the Royal Institution by Miss 
Agnes M. Clerke, summing up the work done by the 
Institution in connection with low temperatures. ‘The 
funds for carrying out this investigation have largely 
been provided by an American, Mr. Thomas G. Hodg- 
kins, says Engineering, who, in 1895, presented a sum 
of $100,000 to the Royal Institution for the promotion 
of research. Much, it is true, had already been accom- 
plished. as the work of Profs. Dewar and Fleming on 
the resistance of materials at temperatures approich- 
ing the absolute zero was carried out in 1893, and few 
of the months of the following two years were un- 
marked by new developments of Prof. Dewar's re 
searches. The expense was, however, great, and the 
work done must certainly have been restricted but for 
the timely present of Mr. Hodgkins, which has |:ter 
on been supplemented on two occasions by the Gold- 
smiths’ Company. Miss Clerke’s summary of the work 
done and the results attained will be welcomed by all 
who have been unable to follow in detail Prof. Dew.r's 
accounts of his work which have appeared from t:me 
to time in different publications. The culminating 
point was reached when in 1898 hydrogen was obtained 
in a static liquid contition.. It proved to be an ex- 
tremely light colorless liquid, only one-fourteenth as 
heavy as water and boiling at a temperature of —252.5 
deg. C. Somewhat later, hydrogen ice was also ob- 
tained, having a freezing point of about 15 deg. C. ab 
solute. For years hydrogen remained the one so-ca ‘led 
permanent gas, but ro sooner had its volatility |een 
subdued than it was found that helium, a gas but 
newly discovered, had a still lower critical point, as 
it refused to liquefy even at the temperature of — 262 
deg. C. By its aid, however, it is hoped that before 
many years a temperature within about 5 deg. of the 
absolute zero will at last be reached. Expensive as 
the liquefaction of hydrogen has been, that of helium 
will necessarily be much greater. By means of these 
low-temperature researches it has been shown ‘hat 
ordinary air contains about 1 part of pure hydrogen in 


the fire is withdrawn, and the trays of fruit are placed in the chamber and 
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analysis, but by liquefying the air contained in a tube 
by immersing it in liquid hydrogen, spectrum analysis 
reveals the presence of this gas, as also of helium in 
the uncondensed residue. It will moreover be remem- 
pered that by fractional distillation at low temper- 
atures Prof. Ramsay and Dr. Travers detected the 
presence of four new gases, besides argon, in the air 
which but a few years back was supposed to contain 
nothing but oxygen, nitrogen, a little carbonic acid, 
and water. 


ADDRESS IN MATHEMATICS AND PHYSICS BE- 
FORE THE BRITISH ASSOCIATION. 


Tue Address in Section A was by Major P. A. Mac- 
Mahon, D.Sc., F.R.S., the president, who, after a re- 
view of the recent progress of mathematics, said: It 
has been attempted to overcome defects in training for 
scientific pursuits by the construction of royal roads 
to scientific knowledge. Engineering students have 
been urged to forego the study of Euclid, and, as a sub- 
stitute, to practise drawing triangles and squares. It 
has been pointed out to them that mathematical study 
has but one object—viz., the practical carrying out of 
matiiematical operations; that a collection of mathe- 
matical rules of thumb is what they should aim at; 
tha! a knowledge of the meaning of processes may be 
left out of account so long as a sufficient grasp of the 
appication of the resulting rules is acquired. In par- 
ticular, it has been stated that the study of the funda- 
me)'tal principles of the infinitesimal calculus may be 
pro.itably deferred indefinitely so long as the student 
is ible to differentiate and integrate a few of the 
simplest functions that are met with in pure and ap- 
pliid physics. The advocates of these views are, to my 
mi d, urging a process of 

CRAM MING 


for the work of life which compares unfavorably with 
th: : adopted by the so-called “crammers” for examina- 
tio s. The latter I believe to be, as a rule, much 
mea igned individuals, who succeed by good organiza- 
tio:, hard work, and personal influence where the 
majority of public and private schools fail. The ex- 
am nations for which their students compete encour- 
ag them to teach their pupils to think, and not to rely 
priicipally upon remembering rules. At the begin- 
ni: ¢ of the nineteenth century it was possible for most 
wo kers to be well acquainted with nearly all impor- 
tai t theories in any division of science. The number 
of workers was not great, and the results of their la- 
bo s were for the most part concentrated in treatises, 
an. in a few publications especially devoted to science; 
it was comparatively easy to follow what was being 
doe. At the present time the state of affairs is dif- 
ferent. The number of workers is very large; the 
treatises and periodical scientific journals are very 
nu nerous; the ramifications of investigation are so 
co uplicated that it is scarcely possible to acquire a 
eco.apetent knowledge of the progress that is being 
mide in more than a few of the subdivisions of any 
division of science. Hence the so-called specialist has 
cone into being. Evident though it be that this is 
nevessarily 


AN AGE OF SPECIALISTS, 


it is curious to note that the word “specialist” is often 
used as a term of opprobrium, or as a symbol of nar- 
row-mindedness. I will now advance the proposition 
that, with this exception, all scientific workers are 
specialists; it is merely a question of degree. An ex- 
treme specialist is that man who makes discoveries in 
only one branch, perhaps a very narrow branch, of his 
subject. I shall consider that in defending him I am 
a fortiori defending the man who is a specialist, but 
not of this extreme character. A subject of study may 
acquire the reputation of being narrow either because 
it has for some reason or other not attracted workers, 
and is in reality virgin soil only awaiting the arrival 
of a husbandman with the necessary skill, or because 
it is an extremely ‘difficult subject which has resisted 
previous attempts to elucidate it. In the latter case, 
it is not likely that a scientific man will obstinately 
persist in trying to force an entrance through a bare 
blank wall. Either from weariness in striving, or 
from the exercise of his judgment he will turn to 
some other subdivision which appears to give greater 
promise of success. When the subject. is narrow 
merely because it has been overlooked, the specialist 
has a grand opportunity for widening it, and freeing 
it from the reproach of being narrow. When it is 
harrow from its inherent difficulty he has the oppor- 
tunity of exerting his full strength to pierce the 
barriers which close the way to discoveries. In either 
case the specialist, before he can determine the par- 
ticular subject which is to engage his thoughts, must 
have a fairly wide knowledge of the whole of his 
subject. If he does not possess this he will most 
likely make a bad choice of particular subjects, or, 
having made a wise selection, he will lack an essential 
part of the mental equipment necessary for a success- 
ful investigation. Again, though the subject may be 
a narrow one, it by no means follows that the appro- 
priate or possible methods of research are prescribed 
within narrow limits. I will instance the Theory of 
Numbers, which, in comparatively recent times, was a 
subject of small extent and of restricted application to 
other branches of science. The problems that presented 
themselves naturally, or were brought into prominence 
by the imaginations of great intellects, were fraught 
with difficulty. There seemed to be an absence, partial 
or complete, of the law and order that investigators 
had been accustomed to find in the wide realm of con- 
tinuous quantity. The country to be explored was 
found to be full of pitfalls for the unwary. Many a 
lesson concerning the danger of hasty generalization 
had to be learnt and taken to heart. Many a false 
Step had to be retraced. Many a road which a first 
reconnaissance had shown to be straight for a short 
distance was found, on further exploration, to sud- 
denly change its direction and to break up into a 
number of paths which wandered in a fitful manner 
in country of increasing natural difficulty. There were 
few vanishing points in the perspective. Few, also, 


and insignificant were the peaks from which a general 
notion could be gathered of any considerable portion 
of the country. The surveying instruments were in- 
adequate to cope with the physical characters of the 
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land. The province of the Theory of Numbers was 
forbidding. Many a man returned empty-handed and 
baffied from the pursuit, or else was drawn into the 
vortex of a kind of maelstrom and had his heart 
crushed out of him. But early in the last century the 
dawn of a brighter day was breaking. A combination 
of great intellects—Legendre, Gauss, Eisenstein, 
Stephen Smith, etc.—succeeded in adapting some of 
the existing instruments of research in continuous 
quantity. These adaptations are of so difficult and 
ingenious a nature that they are to-day, at the com- 
mencement of a new century, the wonder and, I may 
add, the delight of beholders. The point I wish to 
urge is that these specialists in the Theory of Num- 
bers were successful for the reason that they were 
not specialists at all in any narrow meaning of the 
word. Success was only possible because of the wide 
learning of the investigator; because of his accurate 
knowledge of the instruments that had been made 
effective in other branches; because he had grasped 
the underlying principles which caused those instru- 
ments to be effective in particular cases. Further- 
more, a special study frequently creates new methods 
which may be subsequently found applicable in other 


branches. The Theory of Numbers furnishes several 
beautiful illustrations of this. Generally, the method 
is more important than the immediate result. 


Though the result is the offspring of the method, the 
method is the offspring of the search after the result. 
The law of Quadratic Reciprocity, a cornerstone of 
the edifice. stands out not only for the influence it 
has exerted in many branches, but also for the num- 
ber of new methods to which it has given birth, which 
are now a portion of the stock-in-trade of a mathema- 
tician. Euler, Legendre, Gauss, Eisenstein, Jacobl, 
Kronecker, Poincaré, and Klein are great names that 
will be forever associated with it. Who can forget 
the work of H. J. S. Smith on homogeneous forms and 
on the five-square theorem, work which gave rise to 
processes that have proved invaluable over a wide field, 
and which supplied many connecting links between 
departments which were previously in more or less 
complete isolation? In this connection I wil] further 
mention two branches with which I may claim to have 
a special acquaintance— 


TILE THEORY OF INVARIANTS, 


and the combinatorial analysis. The theory of invari- 
ants was evolved by the combined efforts of Boole, 
Cayley, Sylvester, and Salmon, and has progressed 
during the last sixty years with the co-operation, 
among others, of Aronhold, Clebsch, Gordan, Brioschi, 
Lie, Klein, Poincaré, Forsyth, Hilbert, Elliott, and 
Young. It involves a principle which is of wide sig- 
nificance in all the subject-matters of inorganic 
science, of organic science, and of mental, moral, 


and political philosophy. In any subject of  in- 
quiry there are certain entities, the mutual re- 
Jations of which under’ various conditions it 


is desirable to ascertain. A _ certain combina- 
tion of these entities may be found to have an 
unalterable value when the entities are submitted to 
certain processes or are made the subjects of certain 
operations. The theory of invariants in its widest 
scientific meaning determines the combinations, elu- 
cidates their properties, and expresses results when 
possible in terms of them. Many of the general 
principles of political science and economics can be 
expressed by means of invariantive relations connect- 
ing the factors which enter as entities into the special 
problems. The great principle of chemical science 
which asserts that when elementary or compound 
bodies combine with one another the total weight 
of the materials is unchanged, is another case in 
point. Again, in physics, a given mass of gas under 
the operation of varying pressure and temperature 
has the well-known invariant pressure multiplied by 
volume and divided by absolute temperature. Ex- 
amples might be multiplied. In mathematics the 
entities under examination may be arithmetical, alge- 
braical, or geometrical; the processes to which they 
are subjected may be any of those which are met 
with in mathematical work. It is the principle which 
is so valuable. It is the idea of invariance that per- 
vades to-day all branches of mathematics. It is found 
that in investigations the invariantive fractions are 
those which persist in presenting themselves, even 
when the processes involved are not such as to insure 
the invariance of those functions. Guided by analogy, 
may we not anticipate similar phenomena in other 
fields of work? 


THE COMBINATORIAL ANALYSIS 


may be described as occupying an extensive region 
between the algebras of discontinuous quantity. It 
is to a certain extent a science of enumeration, of 
measurement by means of integers as opposed to 
measurement of quantities which vary by _infini- 
tesimal increments. It is also concerned with ar- 
rangements in which difference of quality and relative 
positions in one, two, or three dimensions are factors. 
Its chief problem is the formation of connecting roads 
between the sciences of discontinuous and continuous 
quantity: to enable, on the one hand, the treatment 
of quantities which vary per saltum, either in magni- 
tude or position, by the methods of the science of 
continuously varying quantity and position, and on 
the other hand to reduce problems of continuity to 
the resources available for the management of dis- 
continuity. These two roads of research should be 
regarded as penetrating deeply into the domains which 
they connect. In the early days of the revival of 
mathematical learning in Europe the subject of “com- 
binations” cannot be said to have rested upon a 
scientific basis. It was brought forward in the shape 
of a number of isolated questions of arrangement, 
which were solved by mere counting. Their solutions 
did not further the general progress, but were merely 
valuable in connection with the special problems. Life 
and form, however, were infused when it was recog- 
nized by De Moivre, Bernouilli, and others that it was 
possible to create a science of probability on the basis 
of enumeration and arrangement. Jacob Bernouilli, in 
his “Ars Conjectandi,” 1713, established the funda- 
mental principles of the caleulus of probabilities. A 
systematic advance in certain questions which depend 
upon the partitions of numbers was only possible 
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when Euler showed that the identity ga ab — 2a+b 
reduced arithmetical addition to algebraical multipli- 
cation and vice versa. Starting with this notion, Euler 
developed a theory of generatng functions on the 
expansion of which depended the formal solutions of 
many problems. The subsequent work of Cayley and 
Sylvester rested on the same idea, and gave rise to 
many improvements. The combinations under enumer- 
ation had all to do with what may be termed ar- 
rangements on a line subject to certain laws. The 
results were important algebraically as throwing light 
on the theory of algebraic series, but another large 
class of problems remained untouched, and was con- 
sidered as being both outside the scope and beyond 
the power of the method. I propose to give some 
account of these problems, and to give a short history 
of the way in which a method of solution had been 
reached. Conceive a rectangular lattice or generalized 
chess-board (cf. “Gitter,” Klein), whose compartments 
are situations for given numbers or quantities, so 
that there is a rectangular array of certain entities. 
The general problem is the enumeration of the arrays 
when both the rows and the columns of the lattice 
satisfy certain conditions. With the simplest of such 
problems certain progress has undoubtedly been made. 
The article on 
MAGIC SQUARES 


in the Encyclopedia Britannica and others on the 
same subject in various scientific publications are 
examples of such progress, but the position of isola- 
tion was not sensibly ameliorated. Again, the well- 
known probleme des rencontres is an instance in point. 
Here the problem is to place a number of different 
entities in an assigned order in a line and beneath 
them the same entities in a different order subject 
to the condition that the entities in the same vertical 
line are to be different. This easy question has been 
solved by generating functions, finite differences, and 
in many other ways. In fact, when the number of 
rows is restricted to two the difficulties inherent in 
the problem when more than two rows are in ques- 
tion do not present themselves. The problem of the 
Latin Square is concerned with a square of order 
n and n different quantities which have to be placed 
one in each of the »* compartments in such wise that 
each row and each column contains each of the quan- 
tities. The enumeration of such arrangements was 
studied by mathematicians from Euler to Cayley with- 
out any real progress being made. In reply to the 
remark “Cui bono?” I should say that such arrange- 
ments have presented themselves for investigation in 
other branches of mathematics. Symbolicai algebras 
and in particular the theory of discontinuous groups 
of operations, have their laws defined by what Cayley 
has termed a multiplication table. Such multiplica- 
tion tables are necessarily Latin Squares, though it 
is not conversely true that every Latin Square corre- 
sponds to a multiplication table. One of the most 
important questions awaiting solution in connection 
with the theory of finite discontinuous groups is the 
enumeration of the types of groups of given order 
or of Latin Squares which satisfy additional condi- 
tions. It thus comes about that the subject of Latin 
Squares is important in mathematics, and some new 
method of dealing with them imperative. A funda- 
mental idea was that it might be possible to find some 
mathematical operation of which a particular Latin 
Square might be the diagrammatical representative. 
If, then, a one-to-one correspondence could be estab- 
lished between such mathematical operations and the 
Latin Squares, the enumeration might conceivably 
follow. Bearing this notion in mind, consider the 
differentiation of «" with regard to r. Noticing that 
the result is nav-l (n an integer), let us inquire 
whether we can break up the operation of differentia- 
tion into nm elementary portions, each of which will 
contribute a unit to the resulting coefficient n. If 
we write down a” as the product of n letters—viz., 
Zee . it is obvious that if we substitute unity in 
place of a single «+ in all possible ways, and add to- 
gether the results, we shall obtain n ar-1. We have, 
therefore, n different elementary operations, each of 


which consists in substituting unity for «. We may 
denote these diagrammatically by— 
| | 1 
d 
and from this point of view —— is a combinatorial 
dx 


symbol, and denotes by the coefficient n the number 
of ways of selecting one out of the n» different things. 
The second new method in analysis that I desire to 
bring before the section has its origin in 


THE THEORY OF PARTITION, 


Diophantus was accustomed to consider algebraical 
questions in which the symbols of quantity were sub- 
ject to certain conditions, such, for instance, that they 
must denote positive numbers or integer numbers. A 
usual condition with him was that the quantities 
must denote positive integers. All such problems 
and particularly those last specified are qualified by 
the adjective Diophantine. The partition of numbers 
is then on all fours with the Diophantine equation— 


a+fh+y 


« further condition being that one solution only is 
given by a group of numbers a, f, v satisfying 
the equation; that, in fact, permutations among the 
quantities a, i. y . are not to be taken into ac 
count. This further tondition is brought in analytical- 
ly by adding the Diophantine inequalities— 

vy in number. The importation of this idea leads to 
valuable results in the theory of the subject which 
suggested it. A generating function can be formed 
which involves in its construction the Diophantine 
equation and inequalities, and leads after treatment 
to a representative as well as enumerative solution 
of the problem. It enables, further, the establish- 
ment of a group of fundamental parts of the partitions 
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from which all possible partitions of numbers can 
be formed by addition with repetition. In the case 
of simple unrestricted partition it gives directly the 
composition by rows of units which is in fact carried 
out by the Ferrers-Sylvester graphical representation 
and has led in the hands of the latter to important 
results in connection with algebraical series which 
present themselves in elliptic functions and in other 
departments of mathematics. Other branches of analy- 
sis and geometry supply instances of the value of 
extreme specialization. 


_ _ 


A NEW METHOD FOR JUDGING THE AUTHOR- 
SHIP OF HANDWRITING. 
By Dr. Perstror FRAZER. 


Wuite studying the peculiarities of pen marks in 
1898 | was struck by the fact that under high magnifi- 
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space. The results of this method of investigation, 
which I had reached in February, 1901, were em- 
bodied in Chapter X. of “Bibliotics,” which was issued 
by the J. B. Lippincott Company at that time. Exten- 
sive experimentation since has confirmed the accuracy 
of these observations, and has led to additional inter- 
esting results to which it is my purpose to call atten- 
tion in this article. 

The similarity of the magnified pen strokes of a 
writer is like that of the fractured edges of two speci- 
mens of the same mineral or rock. It does not con- 
sist in a repetition of the same indentations at corre- 
sponding places of the two lines, but in a general effect 
on the eye which enables the experienced naturalist 
in the analogous case just mentioned to distinguish 
the fractures of slate, granite, sandstone and lime- 
stone, etc., from each other. 

The phenomenon when more closely studied in hand- 
writing resolves itself into two. The first is a suc- 


a 
b 
a a 
b 
b 
a 
b 
4 
a 
4 
- 
Fig. 1. Fria. 2. 


The points a show the widest and b the narrowest parts of the 


ink lines 


It is to be noted that the maxima and minima of the two 


margins are not always opposite to each other, but show a tendency 
to oscillate about a horizontal line, so that the a’s and b's of one 


margin will 


following the ink mark downward, 


will be found In opposite phase. 


be observed alternately 
while those of the other margin 
This is made clearer by the white 


above and below such line in 


lines uniting the a's and b's of the opposite margins. 
This can be accounted for by the simultaneous operation of lateral 


and vertical movements, which are not coincident in period. 


30 diameters. 


cation the unevennesses on each margin of a pen mark 
preserved a similar general character in pen strokes 
of a given writer, and that the number of the irregu- 
larities usually differed on the two sides in a given 


120 


Magnified 


cession of serrations of different sizes on each edge 
of the ink line examined, and usually preponderating 
on one of them; and the second is an alternate widen- 


ing and narrowing of the line visible in the more or 


Photomicrograph of an ink line made by Professor Lightner Witmer, Magnified 
120 


diameters, 
Fie. 5, 


NovemsBer 23, 1901, 


less perfect opposition of two of the larger serrations 
at successive intervals. That these phenomena arp 
not due to differences in the pens, ink, and paper ang 
to the invisible tremors which affect all objects on the 
vibrating surface of the earth, is apparent from two 
facts: first, because pen lines drawn by a machine 
lack altogether the larger serrations and the rhythmic 
widening and narrowing of the line; and, secong 
because the different lines of a given writer maintajp 
characteristics peculiar to him despite the differences 
in outward appearance which result from changing 
the quality of the pens, ink, and paper. These are 
in my judgment, a sufficient answer to the supposition 
that the appearances are due to motions and materials 
independent of the writers, whatever be their fina} 
physiological explanation. 

Concisely stated, the case stands thus: In any ink 
lines of sufficient length made by the human hand 
there may be observed deviations right and left from 
the course the writer intended to follow, inv: rsely 
proportionate in number and extent to the centro} 
of the writer over the pen. These irregularities are 
visible to the naked eye and, in connection wit' the 
greater or less correctness of the designs or models 
of the letters on which they are observed, give to the 


Y’ 


Fig. 3. 4. 


Camera lucida tracing of margins of ink lines in the two words repre luced 
on next page, 


observer his impression of the expertness, feeble ess, 
illiteracy, etc., of the writer. Visible to the niked 
eye they are also greatly affected by states of :iind 
and body, the influence of drugs, etc. 

But if a high magnifying power be applied to ink 
lines made by human hands there will be found much 
finer deviations entirely invisible to the naked eye. 
It is not known to what extent the states of ind 
aforementioned influence these much subtler vibra'ions 
of the writing hand, but it is certain, from experi- 
ments made, that it is far less than in the case of 
the visible irregularities. That is to say, that the 
crooked, zigzag characters of a drunken writer when 
highly magnified do not reveal an increase in nuiuber 
or size of the fine serrations proportionate to the 
change of the visible parts, when compared with the 
normal writing of the same hand. 

If handwriting be magnified to about thirty ciam- 
eters (900 times the actual size) the sinuosities o/ the 


Photomicrograph of pencil line made by Professor Lightner Witmer. 
Magn 


ified 120 diameters, 
Fig. 6. 
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jonger strokes (intended to be straighi) the gross al- 
terations in the width of the line due to measurable 
yariations in vertical pressure, and the largest of the 
serrations due to unconscious lateral movements come 
into view (Figs. 1 and 2). 


Words from which the photomicrographs, Fig. 1 and Fig. 2, and camera. 
jncida tracing X’ and Y’ were taken, he dotted lines indicate the por- 
tions of the letters represented. 


Figs. 1 and 2 are magnified fragments of two 
downstrokes; the P in “Philadelphia” and the 7 in 
“In jianapolis,” written by two different persons, and 
eac': magnified thirty diameters. Lines have been 
drawn across the figures to indicate the maxima (a) 
an. minima (b) of width of the two lines. If the 
pos tion of the pen with reference to the paper 
rer ained the same when these maxima and minima 
we e produced, the lines joining them would be 
par illel. But if the pen-holder rotates between the 
fin-ers, or the direction of the pen, and with it the 
fin ers, is altered as shown by the slightly sinuous line 
in “ig. 1, the lines joining successive pairs of maxima 
an minima will be oblique to each other. This is 
str kingly shown in the figures, and it will be observed 
th: | the straighter line (Fig. 2) shows, on the whole, 
grc iter parallelism of these transverse maxima and 
mi ima lines. Figs. 3 and 4 are camera lucida trac- 
ins s of the margins of the P and I in the original 
wr ting at much greater magnification, viz. +60 
di: meters. In these figures, as it was only intended 
to show the appearance of the margins, the latter 
ha e been crowded together to save space. They intro- 
du e us, however, to the next order of irregularities 
ob: orvable at high magnification. Only the very largest 
of the indentations are visible in Figs. 1 and 2. 
Th se of intermediate size and clearly of human origin 
foim a characteristic peculiar to the writer, besides 
in: icating which margin has the greatest number of 
se:rations. The finest serrations on 3 and 4 are 
of ljoubtful origin, and such are ordinarily neglected 
in these studies. 

‘ig. 5 is an image of part of an ink line and Fig. 6 


a 


1 2 
{ni ialsof Professor Lightner Witmer written by himself. The double 
lines indicate the portion of the letter represented. 


of part of a pencil line, both written by Prof. Lightner 
W tmer of the University of Pennsylvania and magni- 
fie 1 120 diameters. 

“ig. 7 is part of an ink-line made by a ruling 
michine and magnified 180 diameters, and Fig. 8 is 
a camera lucida drawing of the margins of this same 
line magnified 120 diameters. The absence of all the 
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to my great-grandfather. The study of the writing 
on this document is more difficult than usual because 
the ink has been much decomposed during the inter- 
vening 124 years. 

_ The discussion of the origin of these serrations and 


Camera lucida tracing of a machine- 
drawn line. Pen-nibs inclined 45° to plane 
of paper and pressing equally on it. Di- 
rection of motion of pen perpendicular to 
line of intersection of planes of nibs and 
paper and downward, Magnification, 120 
diameters. 


Fig. 8. 


nodes is not a necessary part of a memoir on the 
utilization of the resulting forms for the purpose of 
confirming or casting doubt on the supposed author- 
ship of handwriting. It is enough to know that they 
are of human origin, and sufficiently constant in 


Photomicrograph of a machine-drawn ink iine made with an ordinary 
steel pen, the nibs pressing equally on the paper and being drawn 


downward. 
on the margins are noticeable. 


The scarcity of serrations and the absence of curvature 
Magnified 180 diameters. 


Fia. 7. 


characteristics of writing by a human hand is notice- 
able in these illustrations. 

For the purpose of testing whether the preponder- 
ance of serrations and the frequency of maxima of 
Width were fairly constant in a given writer, I have 
Selected a concrete subject, remote from sensational- 
ism, viz., the signature of Gen Washington on a letter 


general form to justify the conclusion that they are 
the results of individual characteristics. The former 
proposition has been abundantly demonstrated by 
experiment and is corroborated by a number of. 
physiologists of high authority. 

On examining fourteen tremograms of the signa- 
ture, of which only three are reproduced here, nine 
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serrations on the 


clearly show a imajority of the 
right hand margin of the ink lines. Four of the 
remaining five apparently have the greatest number of 
serrations on the left side, but in every case the 
observation is rendered somewhat doubtful on account 
of the decomposed condition of the ink, which intro- 
duces fantastic irregularities where there was once 
a plain line. The fourteenth is so much affected by 
this action that it is impossible to use it. It may, 
therefore, with tolerable safety be affirmed that Gen. 
Washington wrote the greater part of the signature 
under examination with the right nib of the pen 
pressing more heavily upon the paper than the left 
nib; and, as he was the most methodical and sys- 
tematic of men, it is probable that this was his usual 
habit of writing. 

The second examination of the writing is for the 
purpose of ascertaining the average distance apart of 
the maxima and minima of the width of the ink lines 


This of Washing may be described as characterized by a 
redominance of serrations on the right margin of the down-stroke fnk 
ines, and a frequency of recurrence of the maxima and minima in width 

of line equal to 30.5 of the arbitrary units selected, or about every 0.16 mm, 
(0.0063 inch) of the actual line. 


Fig. 9. 


corresponding to successive vertical movements of 
the point of the pen. 

It is evident that the longer the series of consecu- 
tive parts observed, the more nearly can an approxima- 
tion to the true ratio be had. It is inevitable that the 
record of such rapid movements with such imperfect 
instruments as the ordinary writing utensils should 
be in the highest degree irregular, and only when 
a comparatively large number of observations have 
been made can an approximation to the normal rate 
be attained. 

In Fig. 10, 1, 2, and 3 are successive parts of the 
downward stroke tail of the G below the hair-line 
finish of the first initial. 

Some control of these irregularities has been ob- 
tained by measuring the distances both between 
maxima and between minima (which must approxi- 
mately agree since they must necessarily alternate 
with each other). In the camera lucida tracings of 
the outlines of ink lines the figures are magnified +460 
diameters. 

In every case the distance between the upper and 
lower maxima and minima lines on each side have 
been measured in 0.63 mm. or fortieths of an inch. 
The number of units in each case has been divided by 
the number of maxima or minima lying within this 
distance, and the quotient gives the mean distance 
apart of the maxima and minima in these units. 

In spite of the apparent irregularity of the tracings, 
the agreement of the averages is quite close and seems 
to preclude coincidence. The conclusion to which they 
lead is that in Washington's writing the recurrence 
of these vertical pressures was less frequent than in 
the average chirography, and if, as is most probable, 
they are due to neuro-muscular action it furnishes 
another proof of the well-balanced nervous organiza- 
tion of the Father of his Country. 

In consequence of the oscillation of the plane of the 
pen-nibs and lack of coincidence between the rates of 


/ a 3 


lateral and of vertical movement, the lines joining 
maxima and minima‘of width on the two margins are 
rarely approximately parallel; and, as the measure. 
ments are made in the general direction in which 
the ink line was drawn, it only occasionally hap 
pens that the distances between the extremes of the 
right and left intersections of these transverse lines 
with the margins of the ink line agree, in the very 
small number of such maxima which can be included 
in a tracing under the microscope at 120 diameters. 
If instead of five or six such consecutive maxima 
fifty or sixty could be obtained, these discrepancies 
would be more completely eliminated; but this is 
manifestly impossible, not only because of the diffi- 


xX. 
e ; 


91660 SCIENTIFIC AMERICAN SUPPLEMENT, No. 1351. 


culty of placing one field exactly next to another, but 
because the down-stroke lines are seldom long enough, 
and any other than down-strokes introduce compli- 
cations with which we are not yet prepared to deal. 
in spite of this, however, the indications are not with- 
out distinct value, and furnish a close approximation 
to the truth. 

From the examination i: results that the average 
distance between the maxima and minima of width of 
line in Washington's writing was about 0.16 mm. or 
upward of six thousandths of an inch. 

One of the difficulties attending this method of 
examination is the correct indication of those sinuses 
and cusps which correspond on opposite sides of the 
line. A pronounced indentation or protuberance will 
occasionally be found with none on the opposite side. 
Generally such a feature is disregarded. Again it will 
happen that opposite to a distinct maximum or mini- 
mum feature there is a wavering line containing two 
faint representatives of a similar feature with a faint 
representative of the opposite feature separating them. 

In such a case the distinct maximum is connected 
with the minimum on the opposite sides dividing the 
two faint maxima. 

These changes are of such great frequency, and 
so small compared to the point of the pen trac- 
ing them, that it is probable they are produced 
by rapid changes in the periphery of the minute col- 
umn of ink passing from the rapidly moving pen onto 
the sheet, and therefore are influenced not so much 
by the separation and reunion of the pen nibs, as by 
minute changes in the vertical height of the pen from 
the paper, whereby the column is widened or nar- 
rowed. 

in Fig. 11, 1, 2, and 3 illustrate roughly the varying 
width of the base of the ink column (for which the term 
“unduloid” has been suggested by Prof. Goodspeed) con- 
necting the pen with the paper where these latter are 
separated for minute distances and fractions of time. 
1 represents the pen at a maximum distance from 
the paper where the base of the column will be a mini- 
mum. 2 shows the pen closer to the paper and 
the base of the column broader. illustrate 
the base of the column when one of the pen nibs is 
in contact with the paper. In this position an almost 
infinitesimal variation in pressure will instantlv 
change the area of the ink column in contact with the 
paper. These sudden changes, in response to which 
the ink column shoots out and retracts, are perhaps 
mainly the origin of these swellings and narrowings 
of the line, while the tiny waves produced by the 
lateral tremors of the pen produce the finer serra- 
tions. The finest of all—those which are neglected 
in the effort to identify writing—may be largely caused 
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Hypothetical diagram of ink column at varying distanc. s of the pen 
: from the paper. 
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by the accidental vibrations from which no object on 
the earth's surface is free 

Nore.—In a criticism of the chapter treating of this 
subject in the third edition of my “Bibliotics’” Mr. 
William E. Hagan was mentioned as having formerly 
employed this method in the examination of hand- 
writing. In answer to a letter of inquiry he referred 
to his testimony in the probate of the will of Gertrude 
B. Callaghan before Surrogate LD. C. Calvin in New 
York city, April 12, 1879 With some difficulty I 
obtained access to the stenographer's record of this 
hearing. From Mr. Hagan’s testimony it appears that 
Dr. R. H. Wood of Troy and he, in 1871-72, conjointly 
noticed the irregularities of the margins of the ink 
lines in writing, and in the case in question Mr. Hagan 
employed these, which he characterized as “three 
waves,” to identify a writer. 

It is evident that these “waves” were not the serra- 
tions figured in these illustrations, because only the 
largest of the latter are visible at the magnification of 
thirty to fifty diameters which he employed; and also 
because he ascribes the phenomena which he was 
considering, in part at least, to pulse beats, which have 
only about one-sixtieth of the frequency indicated by 
many of the serrations. The alternating width of lines 
was not mentioned by Dr. Wood and Mr. Hagan at 
all. Nevertheless, to Dr. Wood and Mr. Hagan prop- 
erly belongs the credit of first applying the micro- 
scopic examination of ink lines to the identification of 
handwriting. 

I have adopted the word “tremograph” or “tremo- 
gram” for these magnified images of ink lines, from 
two papers containing the results of experiments 
undertaken by Augustus A. Eshner, M.D., at the insti- 
gation of Dr. S. Weir Mitchell, to ascertain the normal 
and abnormal ver'ical (gross) tremors of the human 
hand. His records obtained on a kymographion (or 
wave recorder) represent the alternating pressures of 
the fingers, or thumb and fingers, upon an elastic disk 
held between them, and take no note of the lateral 
movements which cause the serrations, but only the 
coarser vertical pressures, of which the force can be 
measured in ounces. 


RECLAMATION OF SALT MARSH LANDS.* 


TipAL swamps or salt marshes are a prominent 
feature in nearly all States which border the Atlantic 
or Pacific Ocean. A few years ago much was heard 
about their reclamation. Their value as farming 
lands was clearly shown, and the fact that they were 
a serious menace to the health of people in the vicinity 
was dwelt upon. About this time several government 
reports were issued Notable among these reports 
were “Sea Coast Marshes of the United States.’ by 
N. S. Shaler, published in the Sixth Annual Report 
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of the U. S. Geological Survey; “Tidal Marshes of the 
United States,” by D. M. Nesbit, published as Special 
Report No. 7 of the U. S. Department of Agriculture, 
and numerous notes and reports in the publications 
of the New Jersey Geological Survey. Some of these 
reports are out of print and all are now difficult to 
obtain. 

Within the last ten years investigations have been 
pursued by scientists in Europe and this country 
which have conclusively proved that certain species of 
mosquitoes are the most common, if not the only 
means of conveying malarial germs and of introducing 
those germs into the human system. More recently 
mosquitoes have been found to be the cause, and so 
far the only proved cause, of the infection of yellow 
fever. Marshes and stagnant pools of water are the 
principal breeding places of mosquitoes, and to re- 
move the pests such places should be drained and the 
lands reclaimed for agricultural purposes. In Italy 
the mosquito pest has been the cause of the abandon- 
ment of vast areas of land. The salt marshes do not 
seem to offer the condition necessary for the breeding 
of the few species of malaria mosquito existing in this 
country, but they are breeding places for vast numbers 
of individuals of other species which annoy individuals 
and stock along much of the coast line and in certain 
places impair the property valuation. 

These recent discoveries of the cause of the infection 
from malaria and yellow fever have resulted in a 
renewed interest in the means of exterminating mos- 
quitoes and incidentally in the drying out of marshes 
and swamps. The writings of Dr. L. O. Howard, 
Entomologist of this Department, on mosquitoes have 
aroused the interest of the inhabitants of mosquito 
and malaria-infested localities in the subject of swamp 
reclamation; and this Bureau is in frequent receipt 
of letters inquiring about the agricultural value of 
the marsh lands and methods for their reclamation. 
A great many people seem willing to undertake the 
drainage of these marshes and tidal meadows if it can 
be shown to them that there will result a pecuniary 
profit. Therefore, to determine the agricultural value 
of these soils a trip was made to Oyster Bay, L. I.. 
where reclamation work was in progress. Samples 
of the soil and subsoil of the eel-grass mud were 
collected and subjected to laboratory examination. 
No elaborate study of the subject is possible at this 
time, so a simple statement of the conditions existing 
there is all that can be made. 

The conditions are sufficiently typical of coast 
marshes all along the Atlantic coast to warrant the 
application to other localities of any lessons learned. 
The opinions of several earlier writers on the subject 
have been quoted, and it is to be hoped the value of 
marsh lands has been brought out clearly enough to 
direct more serious attention to their reclamation. 
Shaler * says: 

“The great advantage of the northern marsh areas 
is found in the fact that they are generally near the 
larger centers of population of the country, where 
they will have a high value as market garden soils 
or fields for the raising of hay. When brought into 
their best state such areas will, measured by the price 
set upon other lands in the same neighborhood, have 
a value of not less than $200 an acre. As the total 
reclaimable area between New York and Portland 
(Maine) probably exceeds 200,000 acres, the money 
value of their best state will amount to at least 
$40,000,000. The cost of reclaiming these lands and 
reducing them to cultivation should not exceed the 
fifth of this sum.” 

In European countries salt marshes are regarded 
as the most fertile of lands. Large areas in Holland, 
Denmark, Germany, and Belgium have been cultivated 
for many years. In England the Fens to the extent 
of probably more than 1,000,000 acres have been diked 
and ditched and are now in a “state of matchiess 
fertility.” 

The reclamation of tidal lands to be successful at 
a minimum expense should be managed by a man of 
experience in such matters. The question of how 
to build dikes, the cheapest and most efficient method 
of drainage to be employed, and the subsequent man- 
agement of the soil to bring it into a state of fertility 
at the earliest possible moment, are all problems 
which require experience and judgment if the work 
is to be a success. Unfortunately in America there 
are no trained agricultural engineers, nor is there an 
institution of learning which claims to train expert 
agricultural engineers. The best person, then, to plan 
and manage the reclamation is a civil engineer who 
has had experience in some related work. Men of 
experience have a habit of charging well for their 
services, but the money spent in fees to the right 
man is well invested. Diking and ditching done by 
inexperienced or careless persons will require more 
in repairs each year than would have been necessary 
to insure proper supervision in the first instance, 

Shaler (loc. cit., p. 377) very aptly says: 

“Where efforts have been made to exclude the sea 
and actually till the land they have sometimes been 
unsuccessful, owing to the failure of those who carried 
on the trial to see the true condition of the work. It 
is very much to be regretted that these experiments 
are not directed by some one trained in the work as it 
is effected on the northern shores of Europe, who 
could have brought to the task the accumulated expe- 
rience of centuries; if this had been done it is toler- 
ably certain that the process of turning these Ameri- 
can marshes to agriculture would now be well ad- 
vanced.” 

RECLAMATION OF TIDAL MARSHES. 


The first step in the reclamation of tidal marshes is 
the exclusion of the sea. Ordinarily the marshes are 
covered by sea water only at high tide—some of them 
at every tide and others only at the highest or spring 
tides. Salt water is harmful to ordinary farm crops 
and its presence in the soil will effectively prevent cul- 
tivation. To exclude the sea a dike or embankment 
must be built at least two feet higher than the highest 
tide. The method of building such dikes must, of 
course, depend upon the locality, the exposure to wave 
action, and the kind of dike-building material at hand. 
The material in most common use is the sod and soil 
from the marsh itself. It is cut from the swamp just 
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inside of the position to be occupied by the dike ang 
the excavation acts as a drainage canal. The outer 
slopes of the dike should have a grade of at least 11, 
horizontal to 1 vertical and should be shielded from 
wave cutting by being well sodded with the marsh 
sod. On exposed shores, where the wave action may 
be great, special precaution should be taken to pre. 
vent washing by waves. The precaution may take the 
form of masonry work or stone facing in the more 
substantial dikes, or it may be a simple brush fence 
held in place by stakes driven in the ground. Vari- 
ous expedients of this nature, both cheap and effective, 
will suggest themselves to the engineer. 

The ditch on the inside of the dike should be de 
signed for drainage. This ditch is usually situated 
along the lowest portion of the marsh and is well 
placed to receive the lateral drains from the hizher 
portions, and, being at one end of the field, it is of 
little obstruction in the way of cultivation. The di- 
mensions of this ditch will be governed by the amount 
of material required to construct the dike, if the dike 
material is all taken from the ditch. A mistake is 
often made in digging the ditch too wide. Considera- 
tion must also be given to the amount of water from 
the entire watershed emptying into the drains to be re- 
moved in a given time. It is very seldom necessary to 
remove more than one-half of an inch in depth of 
water in any twenty-four hours, and if the ditches are 
planned to carry this much water the drainage is good. 
Under certain conditions the open ditches should h:ave 
a capacity of as much as one inch in depth over the 
entire watershed tributary to the ditch. The ou let 
of the main drains should be through the dike by 
means of an automatic sluice or tidal gate. An ple 
storage for the drainage water which may accumu! ite 
during high tide should be allowed and the sluice g: tes 
should be of at least twice the capacity of the min 
ditch, so that the entire drainage during high tide ray 
be removed during the interval of low tide. 

On exposed coasts, where the maintenance of an «ut- 
let would be difficult or when the drainage is desi-ed 
at a level lower than the lowest tide, some other me ins 
of getting the water over the dike must be planned. 
Windmills have been favored in European count:ies 
and have been used in a small way in America. V=:ri- 
ous forms of pumps of cheap construction and of great 
efficiency are now in the market, and when driven by 
steam or gasoline engines are probably the cheapest 
form of water-lifting machinery and are not de} -n- 
dent upon the vagaries of the wind. Such a lifting- 
plant need not be run all of the time, if storage of 
the drainage water can be allowed. The conditions 
are exceptional where the pumping is necessary d:r- 
ing the entire growing season. 

UNDERDRAIN AGE. 

Tile drains are the most effective means of remov- 
ing water from land and in the course of time will 
prove the cheapest. Farmers’ Bulletin No. 40 of tis 
department treats of farm drainage, and more §e- 
tailed information can be obtained from various pub- 
lications on the subject. 

In the ordinary condition in which tidal marslies 
are found, it is unwise to place tile until the land has 
had opportunity to drain and settle; otherwise in the 
settling the tile will be displaced and rendered of 
little use. For this reason the ditches for the tile 
drains should be dug and allowed to work as open 
drains until the excess of water from the soil and the 
settling which accompanies the drainage is over. In 
cases of very peaty swamps this sinking is great and 
continues for a long time. More permanent open 
drains are then essential, but they should be main- 
tained as open drains no longer than necessary. 

The distances between the drains will vary with the 
soil. In light porous soils a distance of 100 feet is al- 
lowable, while in stiff and tight clays drains 30 feet 
apart are sometimes necessary. The minimum depth 
should be 3 feet for general farming or trucking, ut 
for grass land the drains are as effective if placed not 
deeper than from 18 inches to 2 feet. 

The grade on which the tile is to be laid is largely 
to be governed by the height of the marsh above low 
water. The tendency is to use very few of the 1':- 
inch or 2-inch tiles, but to make 3-inch tiles the small- 
est used. The smaller tiles are found difficult to lay 
and keep in operation, and the 3-inch tiles are not 
more expensive and are much more effective. 

WASHING OUT THE SALT. 

In salt marshes the tile drains are for two pur- 
poses: First, to remove the salt which has been left 
by the water, and second, to remove promptly any 
excess of water which may be present or fall on the 
marsh. In order that the salt may be removed it must 
be dissolved in water and that water drained away. 
The usual way of reclaiming the meadows is to al- 
low the rain to wash out the salt. This is a slow 
practice, requiring usually two or three years. ‘The 
sweetening can be accelerated by irrigation with fresh 
water, if such is at hand. When the land is to be 
reclaimed by irrigation small amounts of water should 
be applied at frequent intervals rather than a single 
heavy flooding as is the practice. If small applica- 
tions of water, not more than enough to cover the 
ground to a depth of from one to two inches, with 
sufficient time between the applications to allow the 
drains to carry away all the excess of water, be “p- 
plied the land can be sweetened in one season or less. 
If the natural sweetening process is followed, the 1a- 
tive salt grass should be allowed to grow at first and 
tame grasses will gradually take the place of ‘he 
salt grasses as the salt is removed by the drainage. 

CULTIVATION OF MARSITI. 

After the land has been diked and ditched, the 
best method of cultivation must be settled upon. if 
the soil is a tidal mud or silt, without a covering of 
any kind, the cultivation can be commenced at once 
or at least as soon as part of the salt is leached out. 
A great variety of crovs is adapted to such soils. 
Cleaning the land of all weed seed and giving it an 
opportunity to be thoroughly aerated and weathered, 
by planting some cultivated crop, such as corn, is. re- 
commended for one or two years. After that time 


the best crop to select is the one best suited to the 
localitv: whether it be truck, hay, cabbage, celery oT 
small fruits will depend on the market and tastes of 
the cultivator. 
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If, however, the tidal silt or mud or eelgrass clay, 
as it is generally known, is not at the surface, but is 
covered by a sod formed of the partly decayed stems 
and roots of the salt grasses, a very different method 
of treatment is necessary in order to get the soil in 
condition to cultivate. If this sod is thin and well 
rotted, disking, deep plowing, and thorough cultiva- 
tion will generally break it up and enable a good 
seed bed to be prepared; but when it is a foot deep, 
and is in turn underlaid by half decomposed sod for 
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prove of interest to owners of salt marshes al] along 
the coast. 

As has been indicated, there are many kinds of salt 
marshes—some merely bare mud flats without vegeta- 
tion, and others with a heavy growth of grass and 
with a sod a foot or more thick. In one locality such 
differences are due to the age of the marsh, and the 
two cases mentioned can be considered as represent- 
ing youth and old age in marsh growth. 

The two tables show the results of the laboratory 


MECHANICAL ANALYSES OF TIDE MARSH SOILS FROM NEW YORK. 


Locality of soil. 


5370 «= Mud from tidal flat, west end Lloyd's Harbor, 0-6 inches 


5375. Subsoi! from outer marsh, Center Island, 36-66 inches ............... ..... 


537s. Subsoil from inner marsh, Center Island, 24-72 inches 


Lis (CaO) 


So ble in water ....... 


a lepth of a foot or two, the breaking up and incor- 
poration with the underlying soil in a short time by 
cu tivation are impossible. The best method of sub- 
di ing such soil is to burn off the sod. When it is 
fa rly dry to a depth of twelve inches fires should be 
st rted at a number of places and the sod allowed to 
sl wly smolder. The burning should be carried on 
uw ‘il the eel-grass clay is close to the surface. Then 
by plowing the soil can be worked into condition. 
B rning was formerly a practice in common use in 
Evropean agriculture, and is yet continued in the 
m rsh soils of northern Germany, Denmark, and Hol- 
laid. The smoke of this burning is said at times to be 
ncticeable as far as Italy. The sod is there burned to 
lepth of 10 or 12 inches only, and is then cultivated 
for from five to ten years and burned again. 

such a practice will in time burn the entire peat of 
the swamps and leave the underiying soil bare. The 
practice is very prodigal of organic matter and is not 
to be recommended in America, especially since there 
aie crops which grow to best advantage in peat. In 
eclery areas, where such peaty soils are handled, 
burning is not the usual practice; in fact, the organic 
n itter is the desirable part of the soil for the produc- 
tion of celery. In such areas some cultivated crop is 
planted for one or two years to give the peat an op- 
pertunity to decay. Rather shallow open drains are 
dug and the soil slowly dried out. When the first 
plowing is done the peat is often wet and boggy, so 
that it is impossible to drive a horse across the bog. 
Ingenious farmers in Southern California attach a 
board to the feet of the horse the first time the bog is 
plowed. Though most horses are not used to working 
with “snow shoes,” as they are called, they soon 
learn the proper swing to give the feet, and the work 
of plowing goes on nicely. 

The judgment of the farmer must be the guide as 
to the best method to proceed to bring the land into 
good tilth. As a rule burning is a waste of organic 
matter which in the later years of cultivation will be 
needed. However, it is frequently better policy to 
burn off troublesome sod and trust to later stable or 
green manuring to keep the supply of organic matter 
up to the standard. 

As a rule salt marshes are well supplied with lime 
in the form of shells. Such soils in decaying will not 
need to be limed. Sometimes, however, the shells are 
not present and the soil is either acid in its natural 
condition or soon becomes so through the decomposi- 
tion of the organic matter. Lime is then necessary 
to correct the acidity. Either shell marl or shell lime 
is usually obtainable at low cost near the coast. 

Sulphide of iron is sometimes present in marsh 
lands and by its decomposition it gives off hydrogen 
sulphide gas and soluble iron compounds or sulphuric 
acid, all of which are harmful to plants. Thorough 
aeration will remove the hydrogen sulphide, but the 
poisonous iron compounds are more difficult to get 
rid of. Weathering and aeration with the applica- 
tion of lime, both as carbonate and sulphate, are the 
best methods known for the correction of the toxic 
effect of iron in the soil. The iron is most often 
found only in spots and small areas which slowly 
yield to cultivation. Very seldom does it cover large 
areas. 


CROPS DURING RECLAMATION, 


As has been stated before, the easiest method of re- 
claiming the salt marsh is to make the best use pos- 
sible of the native salt grasses and to allow the tame 
grasses to come in as the salt is removed by drainage. 
This process can be accelerated by seeding with small 
quantities of tame grass—timothy and red-top clover 
are both good—on the parts of the marsh which con- 
tain the least salt. Three years will probably be re- 
quired to get a stand of tame grass. If the time 
needed to complete this natural reclamation is too 
long the process can be hastened by irrigation to 
assist in washing out the salt, or salt-resisting crops 
May be planted. Asparagus, onions, sorghum, and 
beets withstand large quantities of salt in the soil, 
and if the soil is such as to be acceptable to any of 
these crops they will prove profitable. 


AGRICULTURAL VALUE OF SALT MARSHES. 


To determine the agricultural value of such lands, 
Several samples of the salt marsh areas around Oyster 
Bay, on Long Island, were collected and subjected to 
laboratory examination. These are very probably 


representatives of much larger areas of salt marsh, 
and the results of their examination will no doubt 
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examinations of the Oyster Bay samples. Sample No. 


5379 was collected from the tidal mud flat in the west 
end of Lloyd’s Harbor, and represents the soil on 
which the salt marsh grows, or, in other words, is the 
salt marsh in youth. At low tide this mud flat is only 
a foot or eighteen inches above the level of the water 
in the harbor, but at high tide it is covered with salt 
water four or five feet deep. At the present time the 
eel-grass has just commenced to grow on the mud, and 
it is found in large, round hommocks dotting the 
mud flat.. These hommocks will gradually spread un- 
til the eel-grass is growing over the entire flat. The 
growing grass greatly retards the flow of the water 
as the tide rises and flows and the deposition of the 
sediment will be hastened. The chemical analyses of 
this mud show it to be fairly rich in lime, abundant 
in potash and with an adequate supply of phosphoric 
acid. The 7 per cent of organic matter will keep the 
clay soil in good tilth. The amount of soluble matter 
(2.16 per cent), which an analysis showed to be al- 
most entirely from sea water would prevent useful 
plant growth other than salt grasses. The drainage of 
this flat would permit the washing out of this salt. 

Two marshes on Center Island which are being 
drained were examined. These marshes—an inner 
marsh and an outer marsh—are separated by a nar- 
row neck. Across this neck a causeway had been 
built and sluice gates placed in the culvert under the 
causeway. The gates were not carefully watched and 
the tide water backed up on the inner marsh several 
times. Notwithstanding this, the inner marsh was 
much fresher. The outer marsh, however, was cov- 
ered at high tide twice a day and contained a large 
amount of salt. Both of these marshes had a sod 
about one foot thick and below this was decomposing 
sod to a depth of three feet, and then came the eel- 
grass mud, very similar to that collected in the west 
end of Lloyd’s Harbor. 

Samples No. 5374 and No. 5375 were taken from 
the outer marsh and represent the sod and decom- 
posing grass roots and the underlying eel-grass clay 
respectively. The plant food analysis of the clay 
shows it to be similar to the mud from Lloyd's Har- 
bor. The amount of soluble salt in both soil and sub- 
soil is seen to be high for plants other than salt 
grasses. The sod is so light and tough that to decom- 
pose it thoroughly for a seed bed would require sev- 
eral years; therefore, it is likely that burning will be 
found the best method. It is interesting to note that 
the burning of these salt marsh soils causes part of the 
soluble matter to disappear, so that afterward the 
amount of soluble matter is smaller than before burn- 
ing. 

Samples No. 5,376, No. 5,377, and No. 5,378 were col- 
lected from the inner marsh. « The first two are the sod 
and decomposing sod respectively and the last is the 
underlying eel-grass clay. The plant food analysis 
shows this clay to be very similar to the Lloyd’s Har- 
bor mud. The percentage of soluble salts in the sur- 
face foot of the inner marsh is lower than that in any 
of the other samples. This shows that a start toward 
sweetening has been made by the simple shutting out 
of the sea water. The drainage of this inner marsh 
is in progress and three samples of the drainage water 
collected while the ditch was in process of construc- 
tion showed a salt content of 525, 860, and 860 parts 
salt per 100,000 parts of water. If this drainage keeps 
up, the marsh will in a short time be much sweetened. 
The soil in this inner swamp is also very light and 
should be burned if the intention is to cultivate the 
soil. 

SUM MARY. 


Salt marsh lands have long been considered the 
most fertile and valuable of lands. Practically no re- 
clamation has been attempted in America, and that 
which has been attempted has in many cases been a 
failure or has been abandoned. There are well estab- 
lished methods in use in the reclamation of salt 
marshes and if these were used the work should be 
successful. There has never been a known case of 
failure to effect complete reclamation, in which all 
proper precautions were taken. After reclamation the 
lands are very fertile and should repay the expendi- 
ture of reclaiming them. It is generally conceded 
that one acre of reclaimed salt marsh land is worth 
four or five acres of upland, and, according to the 
well substantiated figures quoted from Shaler earlier 
in this article, the cost of reclamation should not ex- 
ceed one-fifth of the final value of the land. 

Tuos. H. Means, Assistant. 
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1351. 
TRADE SUGGESTIONS FROM UNITED STATES 
CONSULS. 

Spanish Prizes for Gratings and Filters.—Under 
date of September 27, 1901, Deputy Consul-General 
Hanauer, of Frankfort, reports: 

The municipal authorities of Madrid, Spain, have 
offered a prize of 3,000 pesetas ($450) for the best 
model of a grating for draining openings in street 
pavements; and another of the same amount for a 
filter for water pipes, which must have a capacity for 
filtering 800 liters (211 gallons) of water per hour. 
Models and descriptions must be submitted within 
two months. American manufacturers may find it 
profitable to submit models and bids for supplying 
these articles. 

British Demand for Spectacle Frames.—Consul 
Marshal Halstead writes from Birmingham, October 
11, 1901, that he has received the following from a 
merchant: 

“Iam a manufacturer of spectacle frames and engage 
about ten men. I could get, I think, sufficient work 
for twenty or thirty men, and before enlarging my 
business I wish to get quotations from American manu- 
facturers of the separate parts of spectacle and eye- 
glass (folders, etc.) frames, especially the small stamp- 
ings used for the nose bridge and spring joints. Will 
you please put me in possession of the names and ad- 
dresses of the American firms who make such stamp- 
ings and parts of spectacle frames?” 

The consul adds: 

I will be glad to place any American manufacturer 
of spectacle parts and frames into communication with 
the person who makes this inquiry, and will turn over 
to him any quotations sent me; but it should be al- 
ways understood that, without reflecting on either 
party, a consul of the United States assumes no re- 
sponsibility when putting firms into business com- 
munication, and the usual inquiries should be made. 


Passenger Service Between Odessa and Germany.— 
Consul-General Hughes sends the following from Co- 
burg, October 5, 1901: 

On October 1, 1901, the Russian Southwest Railroad 
opened a direct passenger service between Odessa and 
the German cities of Breslau, Berlin, Leipzig, Bremen, 
and Hamburg. Part of the route will be conducted 
yia Austrian railroads. Traveling either way, cars 
must be changed at Wolotschisk, as the Russian rail- 
ways have a larger gage than other European roads. 


Typesetting Machines in Germany.—The consul at 
Munich, Mr. Worman, writes from Westport, N. Y., 
October 24, 1901, that, according to the tax list re- 
cently published, 275 German printing establishments 
distributed over 147 places are using 532 typesetting 
machines, employing 816 persons. The weekly wages 
run between 18 and 60 marks ($4.28 and $14.28). The 
recults achieved vary in the different machines be- 
tween 2.500 and 9,000 letters. There are two systems 
in use, the linotype and the typograph. 


Importaticn of Farming Implements into Turkey. 
—Under date of October 9, 1901, Mr. Eddy, secretary 
of legation at Constantinople, sends translation of a 
circular note from the Porte relative to the importa- 
tion of farming implements into the Ottoman Empire, 
as follows: 

By virtue of a decision of the Imperial Government, 
the limit fixed for the importation, free of customs 
duty, of the farming implements mentioned in the 
appended list, has been prolonged by ten years, begin- 
ning from August 4 ultimo (old style). Iron scythes 
with wooden handles, which figure in this list, return- 
ing into the category of tools of old system, will be 
subjected to the entrance duty. 

LIST OF AGRICULTURAL IMPLEMENTS FREE FROM DUTY. 

Plows, iron, with wooden handles, worked by hand, 
horse power, or steam; winnowing forks, of wood or 
iron, worked by hand, steam, or water power; reapers, 
binders, hayrakes, harrows, cultivators, rollers, sowers; 
machines for digging potatoes and beets, for cleaning 
rice, for crushing seeds and extracting oil, for pulver- 
izing dirt and manures; sieves for cleaning and sep- 
arating grain; thrashing machines, worked by hand, 
animal, steam, or water power; sawmills, lawn mow- 
ers; machines for turning and airing grass, called 
“Catona;”’ iron cultivators, called “Muzg;" pulverizers 
for manure, called “Mihdjem;”’ machines for cutting 
beets and for crushing grains, corn, and seeds for 
animal food; sprayers and garden syringes, sickles, 
scyvthes, hoes worked by hand or animal power; sprink- 
lers; machines for distributing fertilizers, for making 
bales of hay: rakes with grappling hooks, and ma- 
chines for making and tying bundles of hay. 


G'ass Works in Spain.—Consul-General 
reports from Coburg, October 10, 1901: 

The German press says that at Gijon, on the north 
coast of Spain, a company has been started, with a 
capital of 6,000,000 pesetas ($1,158,000), for the pur- 
pose of establishing glass works and flour mills. 
Among the goods reauired are glass-working machin- 
ery. fire-proof clay, and calcined firestone. Americans 
might bid for these supplies. 


Hughes 
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TRADE NOTES AND RECEIPTS 
Ozonatine is a fragrant air-purifying preparation 
consisting of dextro-gyrate turpentine oil scented with 
slight quantities of fragrant oils.—Pharmaceutische 
Rundschau. 


To Paste Linoleum on Iron Stairs.—Use a mixture 
of glue, isinglass and dextrin, which, dissolved in 
water and heated, is given an admixture of turpentine. 
The strips pasted down must be weighted with boards 
and brick on top until the adhesive agent has hardened. 
—Die Werkstatt. 


Extrait Automobile.— 


weve wee’ 6 grammes 
Sandal oil, East Indian........ 5 grammes 
30 grammes 
grammes 
Jasmin extrait 250 grammes 
Spirit (80 per cent)........... 400 grammes 
Spirit of sal ammoniac (0.910). 5 drops 


—Drogistische Rundschau. 


Production of Vienna Hat Stiffening.—For the prep- 
aration of Vienna hat stiffening the Oesterreichische 
Drogisten Zeitung gives the following recipe: Shellac 
1 kilo, resin \% kilo, very strong spirit of wine \ 
liter, dissolved in the heat; and on the other hand: 
A Dammar resin 60 grammes, sandarac 60 grammes, 
elemi 40 grammes, dissolved hot in 1-6 liter of pure 
turpentine oil; both solutions are mixed together 
warm. After the cooling a sirupy liquid should re- 
sult; if the mass is too thick, spirit is added until 
the desired consistency is attained. 


Microscopic and Chemical Composition of Various 
Poudres de Riz.—B. Setliik and R. Urban have micro- 
scopicaily and chemically examined poudres de riz 
(skin powders) of various origin and found that the 
fat powders consist chiefly of finely ground tale. In 
one of the powders corn-starch was found instead of 
rice-starch, and in another wheat-starch. 


Moisture. Ash. Starch. Talc Zn0. 
French powder,,., 6.62 53.6 30.78 53.02 Very fine 
Parisian powder... 9.24 27.10 4.50 23.06 3.74 contains corn 
starch. 
Prague powder ... 7.04 35.96 56.10 31.79 3.75 Tale, coar- 


sely ground, 
Prague fat powder. 6.07 55.06 «39.07 4.86 


Berlin fat powder... 3.7 65.85 30.50 41.30 0.25 Yellowish 


—Casopis pro prumsy! chemicky through Chemiker 
Zeitung. 


Odor of Automobiles.—The unpleasant odor of the 
motor vehicles, especially those propelled by petroleum, 
is ascribed, rather than to the imperfect combustion 
of the petroleum gases, to the burning of the lubri- 
cating material used for greasing the explosion cyl- 
inder, which as a rule possesses by far too low a flash 
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point. It will be well to pay attention to the follow- 
ing statements of an expert who has undertaken to 
keep the penetrating odor away from his automobiles. 
In the case of motor cylinders cooled by water the 
lubricating oil should possess a flash point of not less 
than 205 deg. C., while the cylinders cooled “by air 
require an oil whose flash point should be above 260 
deg. C. 

Freund has made interesting observations regarding 
the relations of automobilism and aeronautism. He 
states that it has been possible of late to build benzine 
motors with a proper weight of only 6 kilos for each 
effective horse power. Such a motor serving for 
automobile purposes has been used by Santos-Dumont 
at Paris in his dirigible balloon. 

A 10 horse power motor, therefore, weighs only 60 
kilos, a result which would have been thought impossi- 
ble but a few years ago.—Zeitschrift fuer Automobil- 
Industrie und Motorenbau. . 


Chemical Process for the Extraction of Metallic Tin 
from Scraps of Sheet Tin and Other Waste Containing 
the Metal (Process of M. Wirtz-Preto).—Sheet tin is 
generally employed in the manufacture of boxes and 
vessels of different kinds. About 75 per cent of this 
sheet tin remains in the form of scraps, without use or 
profit in industry. 

There are different processes for the extraction of 
tin from this waste, of which the most advantageous 
now employed appears to us to consist in dissolving 
the tin in a lixivium of caustic soda in order to obtain 
sodium stannate. The inventor has sought for a new 
process, which he declares economical, in order to 
separate from this waste the metallic tin adhering to 
the iron. The process consists in treating the waste 
of sheet tin and other residues containing tin with 
ehlorhydric acid of 22 deg. Baumé, so as to obtain 
a solution of soluble tin protochloride containing an 
excess of acid. In this solution metallic zine is intro- 
duced, which is attacked by the excess of acid, forming 
zine chloride, with a disengagement of hydrogen, 
which reacts at the same time on the tin protochloride 
and forms a precipitate, whose color varies from gray 
to silver-white. This precipitate floats on the liquid 
and has a consistency sufficient for its easy collection 
by means of an enamel spoon. It is afterward readily 
pressed into the form of blocks, bricks, or cakes. The 
metallic tin is then separated in a reverberatory fur- 
nace, and the molten metal is molded by pressure into 
the desired form. 

None of the operations of this process requires 
special apparatus. Anv of the known contrivances 
can be employed for the purpose. The quantity of 
the metallic zine to be introduced into the solution 
containing an excess of acid is about 7 per cent of 
the weight of the tin waste subjected to treatment. 
The temperature required in the reverberatory furnace 
for separating the tin by melting is 250 to 300 deg. C.— 
La Revue des Produits Chemiques. 
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